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In  studying  the  Map  of  the  Distribution  of  Sleeping  Sickness, 
it  will  be  seen  at  a  glance  that  the  disease  is  connected  in  some 
way  with  the  great  lake  or  its  waters.  In  no  case  has  the  infection 
spread  far  inland,  30  or  40  miles  being  its  limit.  It  shows  no  tendency 
to  spread  along  the  Nile  source  or  to  other  lakes  or  rivers ;  30  or  40  miles, 
in  fact,  is  beyond  the  limit.  My  observations  lead  me  to  believe  that 
most  cases  to  be  found  further  than  10  or  15  miles  from  the  lake  are 
cases  which  have  become  infected  near  the  shores  of  the  lake.  The 
nearer  one  approaches  the  shores  of  the  lake  the  more  prevalent  is  the 
disease.  Many  of  the  villages  by  the  lake  have  lost  two-thirds  of  their 
inhabitants.  All  the  islands  in  the  area  are  similarly  aflfected.  In 
Buvuma,  which  I  have  just  recently  visited,  fully  two-thirds  of  the 
popiUation  have  died  off,  and,  at  least,  half  of  those  now  left  have  the 
disease ;  all  say,  quite  cheerfully,  that  they  will  get  it  in  time,  each 
day  they  expect  to  have  the  premonitary  headache.  In  this  island 
the  mortality  has  been  ranch  aggravated  by  famine,  firstly,  the  result 
of  drought,  and  secondly,  from  dearth  of  labour,  the  result  of  the 
mortality.  The  whole  island  is  now  almost  entirely  out  of  cultiva- 
tion, except  where  a  few  bananas  and  sweet  potatoes  are  grown  by 
the  water's  edge.    By  a  cruel  irony,  one  of  the  most  conspicuous 

*  This  more  or  less  iaformal  and  preliminary  report  was,  as  the  date  shows, 
written  at  an  early  stage  of  the  labours  of  the  Commission.  It  has  been  judged 
desirable  to  publish  it ;  but  Dr.  Christy's  full  report  is  printed  as  No.  "6  of  this 
series. 
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symptoms  of  this  mysterious  disease  in  a  large  number  of  the  cases  is 
an  inoixlinatc  appetite  till  the  last,  the  patient  continually  waking  np 
and  asking  for  food,  when  he  is  so  weak  that  he  cannot  raise  himself 
upon  his  ell.)ows.  It  seems  pretty  cei'tain  that  the  disease  is  spreading 
eastwards.  Until  I  visited  Southern  Kavirondo  it  was  not  known  to 
have  spread  beyond  Usoga,  bixt  I  found  it  in  its  worst  form  all  along 
the  lake  shore  as  far  as  Kisumu,  though  less  prevalent  as  I  neared  that 
place.  Beyond  Kisumu,  and  along  the  south  of  Kavirondo  Bay,  I 
met  with  no  cases,  though  a  very  thickly  populated  district,  till  I  had 
passed  Homa  Bay,  and  reached  Kasagunga  and  Lusinga  Island.  Here 
I  again  met  with  the  disease,  some  10  per  cent,  or  more  of  the 
population  being  infected.  The  configuration  of  the  map  of  this 
district  would  suggest  that  the  disease,  after  reaching  Uyoma 
promontory  in  South  Kavirondo,  has  jumped  the  mouth  of  Ka-\drondo 
Bay  and  gone  on  spreading  southwards  along  the  east  shores  of  the 
lake.  From  information  I  gathered,  it  would  seem  that  there  is 
seldom  any  communication  between  the  people  of  South  Kavirondo 
and  those  on  the  opposite  side  of  the  bay.  I  learnt  that,  once  in 
a  while,  Basoga  come  in  canoes  along  Southern  Kavirondo,  cross  over 
to  Lusinga  Island,  or  to  Kissengere,  on  the  mainland,  remain  there  a 
day  or  two  only,  for  the  purpose  of  buying  salt,  and  then  return 
again  to  Usoga.  I  hope  at  a  futiu'e  date  to  again  examine  the 
conditions  in  these  districts. 

The  history  of  the  disease  probably  dates  back  to  the  beginning  of 
1900  in  Usoga  and  Eastern  Uganda.  In  Kavirondo,  from  what 
I  could  gather,  the  disease  was  not  known  earlier  than  11  months 
back,  and,  in  Lusinga  Island  and  Kissingere  district,  5  months  only 
seemed  to  be  the  duration  of  the  epidemic.  This,  if  correct,  clearly 
points  to  the  direction  of  spread.  The .  duration  of  the  majority 
of  cases  is  from  5  to  6  months.  The  infection  would  seem  to  he 
a  "place  infection,"  like  that  of  plague.  If  a  house  becomes  infected, 
all  the  inhabitants  usuallj^  succumb,  and,  if  others  go  and  live  in  that 
house,  they  also  become  infected,  whereas  houses  in  a  shamba  only  a 
few  yards  away  remain  uninfected,  although  there  is  communication 
between  the  two ;  but  these  points  have  still  to  be  worked  out  when 
the  distribution  problems  are  solved.  The  disease  is  not,  and  never 
has  been,  very  prevalent  west  of  Kampala,  and  no  information  has  yet 
reached  me  of  its  presence  on  the  western  shores  of  the  lake.  The 
assertion  that  it  has  spread  to  the  Nandi  plateau,  as  far  as  I  am  able 
to  ascertain,  is  incorrect.  I  have  been  unable  to  trace  any  connection 
between  the  occupation  of  fishing  and  the  disease.  Dr.  Hodges'  fish 
theory  of  causation  has,  however,  points  in  its  favour,  and  I  hope  in 
time  to  make  a  careful  study  of  the  subject.  That  the  disease  exists  in 
West  Africa  we  know,  and  it  is  possible  that  it  may  have  been  brought 
to  Usoga  from  the  Congo  regions — from  the  Lendu-Congo  districts 
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with  the  remnants  of  Emin  Pushu's  army  of  Sudanese — but  that  it  has 
spread  gradually  across  the  Continent  is  not  a  fact. 

If,  now,  one  turns  to  the  Map  of  the  Distriliutiou  of  Filaria  panlans, 
it  is  seen  at  once  that  it  in  no  way  agrees,  as  was  supposed,  with  that 
of  sleeping  sickness.  As  one  passes  from  Usoga  into  Kavirondo,  the  per- 
centage of  F.  perstans  at  once  drops  from  60  or  70  per  cent,  to  less 
than  14  per  cent.,  and  a  little  further  to  5  per  cent.  Still  further  east, 
l)eyond  the  Nzoia  Eiver,  it  is  entirely  absent,  and,  in  all  probability, 
does  not  exist  elsewhere  in  the  East  African  Protectorate.  Its 
northern  limit,  with  one  exception,  is  the  Usoga  boundary,  viz.. 
Lakes  Choga  and  Mpologoma,  the  latter  being  merely  an  extensive 
swamp.  The  one  exception  is  Mount  Elgon.  All  the  slopes  of 
this  enormous  mole-hill  (14,200  feet),  except  to  the  north-eastward 
(uninhabited),  are  extremely  thickly  populated.  When .  one's  view 
is  not  obscured  by  rainstorms  or  mist,  thousands  upon  thousands- 
of  huts  and  clearings  can  be  counted  dotted  about  the  slopes,  which 
for  miles  are  \-ivid  green,  with  endless  banana  plantations,  in  which 
the  plants  grow  from  15  to  18  feet  high.  The  Bagesu,  the  inhabitants- 
of  this  district  on  the  western  and  northern  slopes  of  Mount  Elgon,. 
are  "  degraded  and  simian-like  negroes,"  of  small  stature  and  ugly 
features,  which  Sir  Harry  Johnstone  says  are  "  perhaps  the  wildest 
people  to  be  found  anywhere  within  the  limits  of  the  Uganda  Pro- 
tectorate." I  did  not  find  them  so,  for,  taking  a  hint  from  a- 
neighbouring  chief,  who  sent  a  message  to  them  explaining  who 
I  was,  I  left  my  caravan  in  camp  below,  and  climbed  the  slopes 
of  the  mountain,  accompanied  only  by  two  interpreters  and  a  porter 
carrying  my  blood-testing  case.  After  some  patience  I  was  repaid  by 
getting  a  considerable  numl)er  of  blood  slides.  I  believe  few  people 
haA'e  ever  met  the  Bagesu  of  Western  Elgon  in  large  numbers  on 
friendly  terms,  as  I  did  on  that  occasion.  I  hope  to  do  so  again,  for  I 
had  no  opportunity  of  examining  their  dwelling  huts,  and  a  know- 
ledge of  their  domestic  life  would  be  of  great  interest,  as  possibly 
throwing  some  light  on  the  life  history  of  F.  perstans,  for  many  of 
the  slides  taken  then  contained  an  enormous  number  of  worms,  100  in 
one  slide  being  common. 

There  is  no  evidence,  in  my  opinion,  to  point,  as  has  been  asserted, 
to  the  recent  introduction  of  F.  perstans,  Avhereas  sleeping  sickness 
certainly  was  recently  introduced,  or  has  recurred  after  the  lapse 
of  many  years,  of  which,  however,  there  is  no  evidence.  The  first 
case  was  reported  in  April,  1901,  from  Kampala,  though  it  probably 
existed  in  Usoga  previous  to  that  date,  being  masked  by  the  pre- 
vailing famine.  The  suggestion  that  sleeping  sickness  will  eventually 
spread  over  the  perstans  area  cannot  be  put  forward. 

In  passing  [northwards]  through  Usoga  the  percentage  of  F.  perstans 
remained  high  (60  to  80  per  cent.)  up  to  the  last  village  (Engo),  on 
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the  southern  shore  of  Lake  Choga.  Crossing  the  hike  into  Bukedi, 
the  percentage  fell  to  15  per  cent.,  and  two  marches  further  on  to  2  per 
cent.  only. 

In  Bukedi  I  found  from  2  to  4  per  cent,  of  Filaria  diurna 
{uociunm),  and,  although  the  slides  containing  F.  perstam  were  few  and 
far  between,  all  but  one  of  the  slides  containing  F.  diurna  contained 
also  F.  perstansi.  Beyond  this  fact,  which,  if  not  a  mere  coincidence, 
might  point  to  the  probability  of  the  two  species  being  introduced  by 
the  same  mosquito,  I  have  found  no  evidence  to  lead  to  the  belief  that 
the  intermediate  host  of  F.  perstans  is  a  mosquito  at  all.  These  few 
marches  through  Bukedi,  where  I  toiiched  an  area  of  Filaria  diurna, 
which  probably  extends  as  far  as  Egypt,  were  the  only  marches 
during  which  mosquitoes  (a  large  straw-coloured  species,  with  con- 
spicuously black-l)anded  legs)  were  a  torment,  biting  all  day  in 
thousands,  and  necessitating  a  wood  fire  by  the  dinner  table  in  the 
evening. 

The  distribution  map  of  F.  pierstam  is  compiled  from  information 
gained  from  blood  slides  other  than  those  taken  on  my  march  through 
the  country. 

There  used  to  be  great  enmity  between  the  Usoga  and  the 
surrounding  trilies,  but  there  is  now  free  intercourse,  so  that  it  is 
possilile  that  F.  perstans  has  only  recently  extended  beyond  the  borders 
into  Bukedi  and  Kavirondo  by  persons  who  have  Ijecome  infected  when 
visiting  Usoga. 

On  Mount  Elgon,  although  blood  slides  have  been  obtained  from 
only  one  place  amongst  the  Bagesu,  I  have  marked  what  I  think  is 
their  area  of  occupation  as  equally  infected  with  F. perstans  as  that  from 
which  I  obtained  the  slides,  as  the  conditions  seemed  to  be  the  same. 
Although  I  have  examined  a  very  large  number  of  blood-slides,  I  have 
failed  to  find  F.  perstam  in  the  blood  of  sleeping  sickness  cases  living 
beyond  the  area  marked  as  that  of  F.  perstans;  and  in  the  area  of 
both,  if  a  sufficient  number  of  slides  are  examined,  the  percentage 
of  F.  perstans  in  the  sleeping  sickness  cases  always  agrees  with  that  of 
F.  perstans  in  the  healthy  populations. 

Southern  Kavirondo  is  an  extremely  fertile  country ;  the  inhaliitants 
are  more  or  less  industrious,  and  enormous  quantities  of  grain  are 
grown,  which  supply  the  needs  of  a  vast  area  to  the  east  and  north-east. 
In  passing  from  this  grain  country  across  the  border  into  Usoga  the 
traveller,  after  crossing  the  mile  strip  of  no-man's-land,  is  at  once  struck 
by  the  changed  surroundings.  In  place  of  the  cornfields  he  finds 
bright  green  banana  plantations  and  areas  of  dense  forest  with  large 
trees. 

Upon  studying  those  boundaries  of  F.  peisiavs  as  yet  mapped 
out  and  comparing  them  with  the  boundaries  of  the  Ixanana  cultiva- 
tion, it  will  be  seen  that  the  two  coincide  in  a  rcinarkable  manner. 
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This  fact  must  be  something  more  than  a  coincidence.  Wherever 
the  banana  is  growing,  in  the  districts  I  have  examined,  there  is 
found  the  F.  ]M;rsfans.  "What  is  more,  it  would  seem  tliat  where  the 
banana  is  most  luxuriant  (on  Mount  Elgon)  there  the  inhabitants 
are  most  infected  (60  to  70  per  cent,  and  the  blood  crowded).  The 
converse  of  this  is  also  clearlj'  correct,  as  will  be  seen  by  the  map,  viz., 
where  the  banana  is  scarce  (in  Southern  Bukedi,  and  Northern  Kavirondo, 
in  which  latter  place  it  is  only  grown  inside  the  mud  walls  of  the  small 
villages)  there  the  percentage  of  F.  joerstans  is  small ;  and  where  there 
is  no  banana  there  is  no  F.  perstans.  The  banana,  I  am  told,  is  grown  all 
over  Uganda  and  the  Western  Provinces  (Ankol6,  Toro,  and  Unyoro), 
its  limit  to  the  north  being  the  Victoria  Nile.  It  remains  for  me  to 
prove,  if  this  is  so,  whether  the  Nile  is  here  also  the  limit  of  F.  perstanfi. 
From  slides  I  have  obtained  from  these  districts  this  would  seem  to  be 
the'  case.  The  banana  when  full}'  grown  is  peeled  and  boiled  or 
steamed  in  an  earthenware  pot.  The  leaves  are  used  for  plates  and 
dishes,  for  thatching  houses,  for  clothing,  for  mattresses  to  sleep  upon, 
for  pipe  stems  and  many  other  things.  The  skins  of  the  fruit  are  used 
for  making  soap,  and  the  stems  for  rope,  etc. 

There  is  yet  another  area  which  coincides  in  almost  as  remarkable  a 
manner  with  that  of  F.  perstans  as  does  the  area  of  cultivation  of  the 
banana.  This  is  the  area  in  which  live  people  who  wear  clothes.  To 
the  north  and  east  of  the  red  pencil  line  on  the  banana  map  are  the 
Nilotic  races  to  the  north  of  the  Victoria  Nile,  the  Bukedi  (the  word 
meaning  "  the  land  of  naked  people "),  the  Bagesu  on  Mount  Elgon 
(some  of  whom,  however,  as  I  saw  them  wore  small  pieces  of  bark-cloth 
and  skins),  and  the  Kavirondo,  who,  like  the  Bukedi,  are,  both  men  and 
women,  entirely  naked,  not  even  using  a  loin-cloth.  When  coming 
into  Kisumu  market  a  small  goat-skin,  in  the  case  of  the  men,  is 
occasionally  worn  over  the  buttocks,  but  nothing  in  front,  while  some 
of  the  women  wear  a  few  red  and  white  beads  in  front  and  a  tassel  of 
string  or  grass  behind.  The  line  of  demarcation  between  the  clothed 
and  unclothed  is  everywhere  distinct,  but  as  "  civilisation  "  advances 
this  line  will  gradually  fade  with  increasing  rapidity,  as  it  is  now  said 
to  be  doing.  The  Victoria  Nile  therefore  has  a  treble  interest  attached 
to  it,  for  it  remains  to  be  discovered  whether  it  is  the  limit  of  the  areas  of 
F.  perstans,  of  the  banana,  and  of  the  clothed  people,  in  a  similar  manner 
to  that  already  shown  to  be  the  case  to  the  eastward,  and  mapped  out 
in  the  attached  maps.  The  word  clothing  has  not,  of  course,  the 
significance  that  it  has  in  Europe.  It  here  means  merelj'-  a  loose  gown 
of  white  Americana,  a  toga  of  brown  or  black  native  bark  cloth 
(hammered  out  from  the  bark  of  a  tree),  a  specimen  of  which  is  enclosed, 
or  a  small  piece  of  bark-cloth  suspended  from  the  hips.  Working  in 
the  fields  the  cloth,  in  most  cases,  is  discarded. 

AVith  regard  to  mosquitoes,  I  have  made  a  careful  collection  all 
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along  my  route.  These  arc  now  in  the  hands  of  Mr.  Theobahl  of  the 
British  Museum  (Natural  History).  There  does  not  seem  to  he  any  ono 
species  which  prevails  generally  in  the  F.2)er.4am  area.  The  commonest 
species  (?  a  Stegomyia)  was  equally  common  in  parts  of  Kjivirondo.  The 
greater  part  of  Kavirondo  is  high  land  and  open,  and  the  temperature 
is  cool.  Mosquitoes  therefore  at  many  camps  were  absent.  In  no 
part  of  Kavirondo,  as  far  as  I  saw,  are  mosquitoes  a  trouble.  In  Usoga 
they  are  more  troublesome  but  nowhere  a  pest,  unless  it  be  a&  one  nears 
the  big  swamps  surroiuiding  Lake  Choga.  At  most  places  along  the 
shores  of  the  Victoria  Nj-anza  and  in  the  islands  they  are  seldom  notice- 
able. After  crossing  Lake  Choga  into  Bukedi  they  at  once  become  as 
great  a  pest  as  they  are  on  the  Niger  in  AVest  Africa  and  elsewhere. 
In  the  swamps  and  long  grass  of  Bukedi  they  are  intolerable  all  day 
long,  and  towards  evening  wood  fires  are  required,  the  smoke  of  which 
is  almost  as  intolerable  as  the  mosquitoes.  As  one  passes  eastwards 
towards  JMount  Elgon  they  again  become  scarce,  and  on  Mount  Elgon 
itself  I  collected  none. 

The  traveller  in  Usoga  continually  has  thrust  upon  his  attention 
pests  worse  than  mosquitoes,  viz.,  bed  bugs  and  body  lice.  The  native 
of  Usoga  carries  everyv,'here  on  his  person  or  clothes  a  large  supply 
of  both,  and  no  amount  of  ingenuity  will  prevent  the  animals  fi-om. 
getting  from  the  porter  into  the  load  he  is  carrying.  A  good  supply 
can  always  be  obtained  by  searching  his  piece  of  bark-cloth,  and  if 
more  are  required  hundreds  can  be  found  in  his  hut  ensconced  in  the 
folds  of  his  papyrus  or  banana-leaf  mattress  and  elsewhere.  In 
Kavirondo  with  Kavirondo  porters  the  traveller  is  free  from  this 
annoyance,  at  least  I  was,  and  others  I  questioned  on  the  subject  also 
had  been.  The  Kavirondo  has  no  clothing  in  which  to  harbour  the 
pests,  nor  has  the  man  of  Bukedi.  From  the  few  observations  I  have 
made,  their  huts  would  also  seem,  for  some  reasoii,  to  be  either  quite 
free  or  less  infested  than  those  of  the  Busoga,  but  as  yet  I  can  make  no 
definite  assertion  upon  this  point.  The  Kavirondo,  at  all  events,  make 
freer  use  of  the  universal  ammoniacal  insecticide — cow-dung — so  freely 
used  in  West  Africa  and  all  over  India  and  other  parts  of  Asia  and 
elsewhere. 
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ADULT  FORMS  AND  DEVELOPMENTAL  FORMS 
OF  THE  TRYPANOSOME  FOUND  IN 
SLEEPING  SICKNESS. 

By  ALBO  CASTELLANI,  M.D.  (Florence),  (Professor  of  Pathology 
and  Bacteriology,  Colombo  INIedical  College). 

[Eeceived  July  21,  1903.] 

[With  2  Plates.] 


In  previous  publications  of  mine*  I  stated  that  in  Sleeping  Sickness 
patients  I  found,  in  twenty  cases  out  of  thirty-four,  a  trypanosome,. 
which  I  considered  the  cause  of  the  disease.  My  results  have  been 
since  then  amply  confirmed  by  such  an  authority  on  trypanosomes  as 
Colonel  Bruce.  In  this  note  I  propose  to  give  some  details  on  the- 
morphology  of  the  adult  parasites  and  their  developmental  forms. 

Appearances  of  the  Adult  Tnjpanosome. 

Fresh  Preparations. — The  parasite  has  the  usual  general  outline  of 
the  other  trypanosomes.  It  has  a  worm-like  shape,  and  one  observes  in 
it  one  end  terminating  Avith  a  flagellum,  the  other  more  or  less  Ijluntly 
conical,  though  sometimes  it  may  be  quite  pointed,  an  imdulating 
membrane  and  a  vacuole.  The  protoplasm  does  not  appear  to  have 
quite  a  uniform  structure,  but  rather  an  alveolar  one,  as  described 
by  Phmmer  and  Bradford  in  Tryp.  Brucci,  although  apparently  far 
from  being  so  well  marked. 

At  first  the  parasite  moves  fairly  actively,  but,  on  observing  the 
preparation  for  some  time  with  the  microscope,  one  sees  that  the 
movements  by-and-by  become  more  sluggish,  until  they  stop  altogether. 
Frequently  the  trypanosome  stops  near  a  leucocj^te,  which  by  degrees 
engulfs  it.  In  other  instances,  after  having  slowed  down  very  much 
in  their  movements,  the  parasites  stop  far  from  any  leucocytes  and 
disappear  suddenly  as  if  they  had  been  dissolved  by  the  liquid.  0)i 


*  '  Proc.  Boy.  Soc.,'  May,  1903 ;  '  Journal  Trop.  Med.,'  Jimc  1,  1903. 
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several  occasions  one  sees  in  fresh  preparations  trypanosomes  with 
apparently  two  M'ell-marked  fiagella ;  they  certainly  are  parasites  in 
longitudinal  division. 

Locomotion. — The  trypanosome  found  in  Sleeping  Sickness,  according 
to  my  experience,  moves  always  with  the  so-called  posterior  end  (blunted 
extremity)  in  front,  whereas  the  other  known  trypanosomes  move 
generally  with  the  anterior  end  (flagellum)  in  front.  Tryp.  Gambiense, 
for  instance,  according  to  the  description  of  Dutton,  is  usually  seen 
progressing  with  the  flagellum  (anterior  end)  in  front,  unless  there 
is  some  insurmountable  obstruction,  when  at  times  it  shoots  backwards 
for  a  short  distance  with  the  blunted  end  in  front. 

VifaUty  of  the  Parasite  outside  the  Body. — The  trypanosome  may 
remain  alive  in  fresh  preparations  of  blood  rinsed  with  vaseline  for 
four  to  six  hours.  The  vitality  seems  to  be  longer  in  the  cerebro- 
spinal fluid,  where  it  may  remain  alive  for  fifteen  to  eighteen  hours. 
At  this  time  the  number  of  the  parasites  is  very  much  decreased  and 
the  movements  of  the  few  parasites  left  are  very  slow.  After  twentj' 
hours  no  parasites  are  visible.  Diff"erences  in  temperature,  at  least 
to  a  certain  degree,  do  not  seem  to  affect  much  the  vitality  of  the 
parasite.  For  this  purpose  some  tubes  of  cerebro-spinal  fluid  were 
kept  at  the  temperature  of  the  room  (28°  C),  others  incubated  at 
blood  heat,  and  others  incubated  at  18°  C.  by  means  of  the  cooling 
incubator.  The  results  were  alike  for  all  the  tubes,  viz.,  some  parasites 
still  alive  after  eighteen  hours,  and  no  more  parasites  present  after 
twenty  hours. 

Stained  Specimens. — For  staining  the  parasite,  Leishman's  modifica- 
tion of  the  Romanowsky's  method  gives  very  good  results.  Staining 
the  trypanosome  in  this  way,  the  macro-nucleus,  micro-nucleus  and 
flagellum  appear  red,  the  protoplasm  blue,  while  undulant  membrane 
remains  almost  unstained. 

The  nucleus  is  generally  large  and  of  variable  shape.  It  is  as  a 
rule  situated  in  the  posterior  half  of  the  parasite. 

The  micro-nucleus  (Plimmer  and  Bradford),  or  centrosoma  (Laveran 
and  Mesnil),  does  not  show  apparently  any  structure.  It  stains  red,  but 
of  a  much  more  vivid  colour  than  the  nucleus.  It  is  situated  very 
near  the  posterior  end  of  the  parasite,  and  generally  outside  the 
vacuole. 

The  vacuole  is  oval  and  of  rather  large  dimensions.  It  is  situated 
anterior  to  the  micro-nucleus. 

The  flagellum  takes  origin  apparently  from  the  micro-nucleus,  then 
following  the  external  edge  of  the  undulating  membrane,  reaches  the 
anterior  extremity,  where  it  becomes  free.  The  free  portion  of  the 
flagellum  is  usually  longer  than  in  other  tr\-panosomcs. 

The  protoplasm  does  not  stain  evenly  and  not  very  deeply ;  it  does 
show  some  chromatic  granules. 
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The  total  length  of  the  parasite  is  from  16  to  24  jj.  Tlic  width  is 
from  2  to  2 '5  /A 

The  adult  forms  of  the  parasites  are  shown  in  Figs.  1 — 5. 

Atypical  AdnU  Fonm.    (Figs.  6,  7,  8.) 

Besides  the  adult  forms  already  described,  one  meets  with  other 
rarer  forms  with  different  shape.  The  parasite  has  lost  its  slender 
outhne  and  has  become  thickened,  in  fact  almost  sausage-like.  The 
posterior  end  is  much  more  rounded,  the  free  portion  of  the  flagelluni 
is  shorter.  The  vacuolum  may  take  greater  dimensions.  The 
protoplasm  is  less  well  stained.  Round  the  nucleus  there  may  be 
several  points  where  the  chroma  tine  collects.  In  analogy  to  what 
Laveran  and  Mesnil  have  observed  in  Trypanosoma  Lewisi,  I  am 
inclined  to  think  that  these  atypical  adult  forms  are  parasites  which 
prepare  for  division.  These  forms  may  be  observed  in  the  blood  as 
well  as  in  the  cerebro-spinal  fluid. 

Forms  in  different  Stages  of  Longitudinal  Division.    (Figs.  9,  10,  11.) 

The  very  first  stages  of  this  mode  of  division  are  probably  repre- 
sented by  the  atypical  adult  forms  already  described.  Then  the 
division  begins  probably  from  the  micro-nucleus.  Forms  as  represented 
in  figs.  9  and  10  are  fairlj'-  frequent ;  the  division  has  gone  so  far  as 
the  micro-nucleus  and  portion  of  the  intra-body  part  of  the  flagellum, 
but  no  signs  of  the  division  of  the  nucleus  and  protoplasm  has  yet 
appeared.  Fig.  11  shows  a  trypanosome  in  which  the  di\  ision  is  almost 
complete.  The  two  new  parasites  are  only  kept  united  by  the  posterior 
end.  These  forms  may  be  seen  frequently  enough  in  fresh  preparations 
moving  about  very  actively. 

Variom  Types  of  Development  Fwms. 

Group  1  (Figs.  12,  13,  14). — In  the  blood  taken  from  the  finger, 
especially  during  the  last  stages  of  the  disease,  in  the  blood  of 
the  heart,  as  well  as  in  the  cerebro-spinal  fluid,  I  observed  frequently 
special  roundish  bodies  of  about  10  to  14  /a  in  diameter.  Their 
protoplasm  is  very  fineh'  granular,  and  one  can  see  in  it  one  or  more 
vacuola.  These  bodies  on  a  very  superficial  observation  might  be 
taken  for  amoebae.  This  idea  of  course  cannot  be  entertained,  because 
they  never  emit  pseudopoda.  These  bodies  may  change  very  slowly, 
their  general  shape  passing,  for  instance,  from  a  round  form  to  an 
ovoid  one.  This  change  of  shape  takes  place  in  a  long  time.  I 
could  never  follow  these  bodies  long  enough  to  see  their  ultimate 
transformation.  Stained  with  the  Eomanowsky-Leishman  method, 
they  show  several  points  where  the  chromatine  collects,  and,  some- 
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times,  very  fine  flagella.  Sometimes  there  is  only  one  large  vacuole, 
in  other  instances  there  may  Ije  several  vacuola.  Similar  l^odies 
have  been  described  by  Eabinovitsh  and  Kempner  in  Trypanosoma 
Lewisi.  Eabinovitsh  and  Kempner  have  drawn  them  without  flagella, 
but  they  admit  now*  that  possibly  some  very  fine  flagella  may  be 
present.  The  interpretation  of  these  bodies  is  very  difficult ;  they 
might  be  degenerative  forms,  but  I  am  more  inclined  to  consider  them 
developmental  forms  of  the  parasite.  Doflein  thinks  that  the, 
Eabinovitsh-Kempner  bodies  observed  in  Try  p.  Lewisi  represent  perhaps 
stages  of  a  sexual  reproduction. 

Group  2.  Amoeboid  forms,  (Figs.  15: — 19.) — These  forms  were  first 
described  by  Plimmer  and  Bradford  in  Tryp.  Brucei.  They  are  very 
small,  tbeir  diameter  being  5  to  7  /x ;  the  shape  is  variable.  The  typical 
ones  are  more  or  less  pear-shaped.  At  the  acute  extremity  there  is  very 
frequently  a  fine  short  flagellum.  A  macro-nucleus  and  a  micro-nucleus 
are  present ;  sometimes  they  may  be  divided.  Eound  the  macro-  and 
micro-nucleus  there  is  an  unstained  portion  like  a  vacuolum.  The 
flagelhira  takes  origin  apparen  fcly  from  the  micro-m;cleus.  The  amoeboid 
forms  I  have  seen  only  in  the  cerebro-spinal  fluid.  Sometimes  one 
observes  a  large  number  of  these  amoeboid  forms  agglomerate  together 
something  like  a  plasmodium  formation.    (Fig.  22.) 

I  do  not  intend  to  go  into  the  question  as  to  what  these  bodies 
really  represent ;  it  is  well  known  bow  far  the  opinions  of  Plimmer 
and  Bradford,  and  Laveran  and  Mesnil  diff'er  on  the  amoeboid  forms  of 
Tryp.  Brucei,  but  I  think  it  is  interesting  to  note  that  identical 
bodies  are  seen  also  in  the  trypanosome  of  Sleeping  Sickness. 

Investigation  of  Tissues  fo7-  Trypanosoraes. 

In  animals  infected  with  Nagana  or  Surra  the  parasites  may  lie 
found  in  some  organs,  spleen,  &c.  Very  interesting  are  the  experi- 
ments of  Plimmer  and  Bradford,  who  observed  the  cai^illarics  of  brain 
of  animals  infected  with  Nagana  full  of  amoeboid  forms.  ]Mr.  Plimmer 
has  very  kindly  examined  pieces  of  brain  and  spleen  from  Sleeping 
Sickness  patients.  So  far  he  has  not  been  able  to  find  any  parasites. 
I  hear  also  that  Professor  Mott  has  not  yet  found  parasites  in  the 
tissues  he  has  received  from  Uganda.  I  have  also  examined  several 
pieces  of  tissues  of  brain  and  .spleen,  hardened  in  alcohol  emljcdded 
in  paraffin  and  stained  with  Leishman's  method,  but  so  far  I  have 
found  nothing.  Still,  too  much  importance  must  not  be  attached 
to  these  negative  results,  as  this  investigation  has  been  carried  out 
on  sections  of  the  tissues.  Smears  of  the  tissues  might  give  much 
better  results. 

From  my  researches  it  would  seem  that  in  the  trypanosome  of 
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Sleeping  Sickness  one  must  distinguish  morphologically  scvcnil  forms  : 
typical  adult  forms  ;  atypical  adult  forms  ;  forms  in  dittercnt  stages  of 
longitudinal  division  ;  Rabinovitsh-Kempner  bodies  ;  Plimmer-Bradford 
amcfiboid  forms.  It  would  be  premature  to  come  to  any  definite 
conclusions,  but  fn^m  these  observations  it  would  seem  that  in  the 
trypanosome  of  Sleeping  Sickness  the  multij)lication  by  longitudinal 
division  is  not  the  oidy  mode  of  reproduction. 

DESCRIPTION  OF  PLATES. 
Plate  1. 

Figs.  1 — 5. — Typical  adult  forms. 
Figs.  6,  7,  8. — Aty]Dical  adult  forms. 

Figs.  9,  10,  11. — Forms  m  various  stages  of  longitudinal  division. 
Figs.  12,  13,  14. — Different  types  of  develoiDmental  forms. 

Plate  2. 

Figs.  15 — 19. — Amoeboid  forms  (cerebro-spinal  fluid). 

Fig.  20. — Aggregation  of  amoeboid  forms  near  a  leucocyte  (cerebro-spinal  fluid). 
Fig.  21. — Fusion  form  ?     This  is  probably  a  degeneration  form  representing 

perhaps  several  trypanosomes  ■nliich  hare  conglomerated  and  fused. 
Fig.  22. — Aggregation   of  amoeboid   forms   simvilating    perhaps   a  plasmodum 

formation  (cerebro-spinal  fluid). 
Fig.  23. — Amoeboid  and  fusion  forms. 
Fig.  21. — Conjugation  form  ?  (cerebro-spinal  fluid). 
Figs.  25 — 26. — Aggregation  of  amoeboid  forms. 
Fig.  27. — Conjugation  form. 

Fig.  28. — Fusion  form  ?     This  represents,  perhaps,  the   several  trypanosomes 

which  have  fused  together,  and  are  in  a  state  of  degeneration. 
Fig.  29. — Levxcocyte  engulfing  a  trypanosome. 


IIEPORT  ON  SLEEPING  SICKNESS  EROM  ITS 
CLINICAL  ASPECTS. 

By  GEOEGE  C.  LOW,  M.A.,  M.B.,  CM.  (Superintendent 
London  Scliool  of  Tropical  Medicine), 

AND 

ALDO  CASTELLANI,  M.D.  (Florence),  (Professor  of  Pathology 
and  Bacteriology,  Colombo  Medical  College). 

[Written  June,  1903.— Received  August  4,  1903.] 


The  following  data  were  collected  in  the  months  of  July,  August, 
and  September,  1902,  in  the  special  hospital  erected  by  the  Govern- 
ment, in  Entebbe,  for  the  study  of  Sleeping  Sickness. 

Synonyms. 

This  disease  is  known  by  many  different  names  :— By  the  natives  of 
Africa  in  Uganda  as  IMongota  (To  nod).  On  the  Congo  as  Yela  Kwa 
Tula,  jNIanungina,  Lalangolo,  N'tansi  or  N'tola ;  Nelavane  (of  the 
Wolofs),  Dadane  (of  the  Sereres),  Toruahebue  (of  the  Mendehs). 

By  European  observers  it  is  known  as  Sleeping  Sickness,  Sleeping 
Dropsy,  Negro  Lethargy,  African  Lethargy,  Die  Schlafkrankheit  der 
Neger,  Malattia  del  Sonno,  Doenca  de  Somno,  Enfermedad  del  sueno, 
Maladie  du  sommeil,  INIaladie  des  dormeurs.  It  might  perhaps  be  more 
correctly  termed  African  meningo-encephalitis,  or  shortlj^,  African 
Meningitis. 

Ilisiory. 

The  first  to  observe  this  disease  was  apparently  Winterbottom,  who 
wrote  a  short  description  of  it  in  a  paper  entitled  "An  account  of 
Native  Africans  in  the  neighbourhood  of  Sierra  Leone"  in  1803.  For 
many  years  after  this  little  if  anything  seems  to  have  been  written  on 
the  subject  till  1868,  when  Dumontier  and  Santelli  both  wrote 
independent  papers  on  the  disease.  Another  paper,  by  Guerin,  appeared 
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in  the  following  year,  but  it  was  not  until  Corre  studied  the  disease 
amongst  the  natives  of  Sencgamlna,  that  a  complete  and  fairly  accurate 
account  of  this  malady  was  given. 

It  has  been  stated  that  Sleeping  Sickness  has  been  seen  in  Negro 
slaves  imported  to  the  West  Indies  and  in  Brazil,  but  the  evidence  of 
this  is  rather  fragmentary,  and  never  appears  to  have  been  directly 
proved.  In  1891  Mackenzie  published  the  record  of  a  case  which  was 
under  his  care  in  the  London  Hospital,  and  in  1900  iManson  gave  a 
very  complete  description  of  two  cases  in  Charing  Cross  Hospital  sent 
from  the  Congo  by  Dr.  Grattan  Guinness.  The  pathology  of  these  two 
cases  was  very  thoroughly  worked  out  by  Mott,  who  first  accurately 
described  the  pathological  histology,  and  pointed  out  that  the  lesion  was 
one  of  the  nature  of  a  meningo-encephalitis.  More  recently  the  disease 
has  become  more  common  in  different  parts  of  Africa,  and  much  atten- 
tion has  been  paid  to  it  in  Senegambia  by  Marchoux  and  Dantec ;  in 
Portuguese  West  Africa  by  Cagigal  and  La  Pierre,  and  also  by  the 
Portuguese  Commission  ;  in  the  Congo  l)y  Brodin ;  in  Uganda  by  Cook, 
Moffat  and  Hodges. 

Geographical  Disiribution. 

The  endemic  area  of  Sleeping  Sickness  is  limited  to  parts  of  Equa- 
torial Africa. 

Until  a  few  years  ago  the  geographical  distribution  of  Sleeping  Sick- 
ness was  limited  to  West  Africa  from  Senegal  in  the  north  to  San 
Paolo  de  Loanda  in  the  south.  It  has  also  been  known  for  many 
years  on  the  Congo,  and  lately  has  spread  up  that  river  to  beyond 
Stanley  Falls,  and  it  is  probably  much  more  common  than  supposed  in 
hinterlands  of  most  of  the  West  Coast  areas  between  the  above- 
mentioned  limits. 

On  some  areas  on  the  Upper  and  Lower  Congo  the  disease  has  lately 
been  seen  as  an  epidemic  which  has  killed  off"  large  numbers  of  the 
population. 

In  1900  Cook  first  discovered  that  Sleeping  Sickness  existed  in  Ugand?, 
and  since  that  date  the  disease  has  spread  widely,  keeping,  however,  more 
or  less  hmited  to  the  north  shore  of  the  Victoria  Nyanza  Lake.  The 
epidemic  seemed  to  start  in  Usoga,  and  from  this  centre  has  spread  to 
Bucldu  in  the  west,  and  down  to  Kisumu,  the  .  rail  head  in  the  east. 
Northwards  Cook  has  recorded  cases  from  Kiadondo,  but  it  does  not 
seem  to  have  spread  much  in  this  direction,  as  it  is  unknown  in  some  of 
the  northern  provinces,  in  Unyoro  and  all  the  districts  about  the  Albert 
Lake,  the  same  applying  to  the  Nile  districts.  Its  centre  of  virulence 
has  been  in  Usoga,  in  Chagwe,  around  Entebbe,  the  seat  of  the  Govern- 
ment, and  also  in  all  the  islands  adjoining  the  mainland,  from  the  Sese 
group  in  the  west  to  the  Kavirondo  Islands  in  the  east,  some  of  these 
latter  areas  having  been  decimated  by  this  scourge.    It  has  not  been 
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reported  in  Gcniiau  East  Afi-ica  to  the  south  and  east  of  the  lake,  and 
it  is  unknown  in  the  Nandi  and  Masai  tribes  who  inlialjit  the  territories 
of  British  East  Africa  east  of  Kisumu. 

EtioJofjTj. 

The  most  different  hypotheses  have  been  brought  forward  to  explain 
the  genesis  of  the  disease.  Some  old  observers  thought  that  the  disease 
may  have  originated  from  emotional  distress  connected  with  negro 
slavery.  Other  authors  considered  the  disease  a  form  of  sunstroke  or 
a  variety  of  beri-beri  or  malaria.  The  disease  has  also  been  attributed 
to  scrofula.  More  recent  theories  have  connected  Sleeping  Sickness 
with  an  intoxication  of  food,  animal  parasites,  and  with  bacteria. 

Food  Intoxication. — Some  Portuguese  observers,  and  more  recentlv, 
Ziemann,  have  regarded  Sleeping  Sickness  as  a  sort  of  intoxication. 
Ziemann  thinks  it  a  manioc-intoxication  and  compares  the  disease  to 
Pellagra,  which  by  most  authors  is  also  considered  an  intoxication  from 
food  (maize).  Against  this  theory  of  Ziemann's  is  the  fact  that  in 
Uganda  Sleeping  Sickness  has  appeared  only  in  the  last  3  years,  and 
no  change  of  food  whatever  has  taken  place.  The  staple  food  of 
the  Baganda  is  now,  as  it  was  before,  bananas,  and  among  the  tribes 
near  the  lake  also  a  little  fish. 

Paradtes.  Filaria  perstam^. — Manson,  remarldng  the  singular  corre- 
spondence between  the  distribution  of  the  disease  and  that  of  Filaria 
perstans,  suggested  that  this  parasite  might  in  some  way  be  responsible 
for  Sleeping  Sickness.  There  is  no  doul)t  that  this  theory  has  some 
strong  points  in  its  favour  It  would  explain  well  the  long  incubation 
period  of  the  disease.  Sleeping  Sickness,  it  is  said,  may  develop  in 
negroes  many  years  after  they  have  left  the  endemic  area,  and  it  is 
Avell-known  that  Filaria  perstans  may  remain  alive  for  years.  This 
theory  has  been  disproved  by  the  observations  of  Low,  who  has  shovrn 
that  in  British  Guiana,  where  this  parasite  is  common,  there  is  no 
Sleeping  Sickness,  and  vice  versCt  in  Kavirondo,  where  the  latter  disease 
is  rife,  there  are  no  filariae. 

FJiahdonema  Strongyloides. — The  embryo  of  this  worm  was  considered 
\>y  Forbes  as  the  cause  of  Sleeping  Sickness.  This  parasite,  according 
to  Tessier,  penetrates  the  mucous  membrane  of  the  intestines  and 
reaches  the  general  circulation,  and  is  then  retained  in  the  cerebral 
vessels. 

Anh/lostoma  Duodenalc. — Fergusson  considers  this  worm  as  the  cause 
of  the  disease.  Li  L"'"ganda  this  parasite  is  met  with  very  frequently  in 
Sleeping  Sickness,  but  it  cannot  be  considered  the  cause  of  the  disease, 
as  the  administration  of  an  appropriate  anthelmintic  frees  the  patients 
from  it,  and  sometimes  improves  the  general  conditions  for  a  few  days, 
but  the  fatal  course  of  the  disease  is  not  checked. 


Report  on  Sleeping  Sickness  froDi  its  Clinical  Aspects.  17 


Bacteria. — Cagigal  and  Lepierre  in  1897  announced  that  they  had 
isolated  a  bacilhis  from  the  blood  of  a  patient  suffering  from  Sleeping 
Sickness,  which  when  injected  into  animals  was  able  to  reproduce  the 
disease ;  but  these  experiments  were  not  confirmed  later  by  Brault  and 
Lapin.  Next,  Marchoux,  basing  his  statements  on  the  following 
observations,  is  of  the  opinion  that  Sleeping  Sickness  is  due  to  Friinkel's 
diplococcus.  At  the  post-mmiem  examination  in  a  case  of  Sleej)ing  Sick- 
ness, where  the  patient  was  suffering  also  from  pericarditis,  he  found 
Friinkel's  diplococcus  in  the  exudation  of  the  pericardium.  In  a  second 
case,  complicated  by  chronic  rhinitis  and  suppuration  in  the  sinus 
frontalis,  the  secretion  of  the  nose  showed  the  same  micro-organism. 
Besides  these  two  observations,  to  which  much  importance  cannot  be 
attached,  Marchoux  was  brought  to  his  hypotheses  by  having  noticed 
that  Sleeping  Sickness  sometimes  developed  in  people  who  had  suffered 
from  pneumonia.  Lately  there  have  been  the  bacteriological  researches 
of  the  Portuguese  Commission,  and  those  of  Dr.  Broeden.  The 
Portuguese  describe  a  diplostreptococcus,  which  they  state  they  have 
found  constantly  in  the  cerebro-spinal  fluid  at  the  post-mortem\  examina- 
tion of  their  cases.  They  state  that  they  have  frequently  found  the 
same  organism  in  patients  during  life  in  cerebro-spinal  fluid  taken 
by  lumbar  puncture.  According  to  their  description,  the  characteristic 
feature  of  this  germ  is  that  it  does  not  grow  at  all  on  gelatine  and 
very  poorly  on  the  other  usual  culture  media.* 

Dr.  Broden,  of  the  Bacteriological  Laboratory  at  Leopoldville, 
describes  as  the  cause  of  the  disease  a  bacillus  which  is  slightly  motile, 
producing  a  pellicle  on  bouillon  and  growing  abundantly  on  potatoes. 
He  was  able  to  find  the  germ  constantly  in  the  blood  of  all  his  patients. 
The  bacillus  was  not  agglutinated  by  the  blood  of  patients  suffering 
from  Sleeping  Sickness. 

In  non-complicated  cases  Castellani  has  found  frequently  a  strepto- 
coccus. Out  of  thirty-nine  cases,  he  has  grown  streptococci  from 
the  blood  of  the  heart  in  thirty-two,  and  from  the  liquid  of  the 
lateral  ventricles  in  thirty.  The  germ  does  not  seem  to  be  present 
frequently  in  the  organs.  He  has  found  it  a  few  times  in  micro- 
scopical sections  of  the  brain  and  spleen.  During  life  he  found 
the  germ  very  rarely,  and  only  in  the  last  stages  of  the  disease.  From 
the  blood  taken  from  a  vein  he  grew  it  once  only,  although  he  ex- 
amined bacteriologically  the  blood  of  thirty-seven  patients,  repeating 
the  investigation  several  times  and  with  different  methods.  He 
examined  the  cerebro-spinal  fluid  obtained  by  lumbar  puncture  in 
twenty-eight  patients ;  in  five  he  had  positive  results,  but  only  a  few 
hours  before  death,  with  the  exception  of  one  case,  in  which  he  found 

*  In  a  recent  communication  the  members  of  the  Portuguese  Commission  have 
greatly  modified  the  description  of  their  organism,  stating  that  it  also  grows  on 
gelatine  and  on  the  other  usual  culture-media. 
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the  streptococcus  several  days  before  death.  In  six  bacteriological 
examinations  of  the  urine  he  grew  the  germ  once ;  this  was  in  the 
same  case  in  which  it  was  found  in  the  blood. 

In  three  patients  he  punctured  the  spleen  during  life ;  the  bacterio- 
logical examination  of  the  spleen  juice,  obtained  in  this  way,  always 
gave  negative  results.  The  bacteriological  examinations  of  enlarged 
lymphatic  glands,  removed  during  life,  was  negative. 

Trypanosormi. — Since  November,  1902,  when  he  began  to  use  ii 
special  technique,  Castellani  -observed  very  frequently  a  trypanosoma 
in  Sleeping  Sickness  patients.  He  found  this  trypanosoma  in  the 
cerebro-spinal  fluid  of  twenty  out  of  thirty-four  patients.  In  the  blood, 
among  the  few  cases  examined,  he  found  it  in  one,  and  in  several 
cases  he  observed  special  bodies  which  he  considers  developmental  forms 
of  the  parasite.  These  bodies  can  be  seen  also  in  the  cerebro-spinal 
fluid.  In  this  fluid  may  be  present  also  other  bodies  very  small, 
4 — 6  /i.  in  diameter,  which,  when  stained  with  Romanowsky's  method, 
show  a  macro-nucleus  and  a  micro-nucleus,  from  which  a  flagellum 
takes  origin.  These  bodies  are  identical  with  the  amoeboid  forms 
described  by  Plimmer  and  Bradford  in  Tryp.  Brucei. 

Predisposing  Causes. 

So  far,  the  disease  has  been  observed  in  negroes  only.  A  case  was 
observed  by  Chassaniol  in  a  mulatto,  and  one  by  Clarke  in  a  Creole 
boy.  It  is  said  to  occur  in  negroes  long  after  they  have  left  the 
endemic  area.  Sex  does  not  exercise  any  influence,  neither  does  age. 
The  disease  is  equally  frequent  among  children,  young  and  old  people. 
As  important  predisposing  causes,  Clarke  mentions  disorders  of  circu- 
lation, mental  depression,  bad  and  insufficient  food.  It  may  also  be 
that  parasites  like  filaria  perstans,  ankylostoma  duodenale,  etc., 
so  common  in  natives,  impairing  the  natural  forces  of  resistance,  may 
play  a  certain  r61e  as  predisposing  causes  in  the  fetiology  of  the 
disease. 

Symptoms  and  Clinical  Features  of  Sleeping  Sickness. 

General  Sketch. 

The  symptoms  of  the  disease  begin  very  insidiously,  some  slight 
change  in  the  former  mental  attitude  of  the  patient  being  the  first 
thing  noticed  by  the  relatives  of  the  patient.  Next  a  disinclination 
to  work,  with  a  tendency  to  sit  about  and  rest  more  than  usual,  appears, 
and  at  this  time  headaches  and  other  transient  pains  may  be  com- 
plained of,  especially  pains  in  the  upper  part  of  the  chest.  The  facial 
aspect  now  also  changes  and  a  previously  happy  and  intelligent  looking 
negro  becomes  instead,  dull,  heavy  and  apathetic.  Once  those  changes 
have  appeared,  the  disease  may  run  an  acute  or  more  or  less  chronic 
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course,  progressing  however  to  its  ultimate  fatal  termination.    It  is 
about  this  time  that  one  usually  sees  the  case,  and  an  ordinary  inspec- 
tion will  reveal  many  of  the  following  points  : — There  is  the  dull, 
heavy,  stupid  look,  a  slowness  in  answering  questions,  and  when 
speech  does  come  it  is  often  mumbling,  slow  and  thick;  the  gait  is 
best  expressed  by  the  term  shuffling.    Headaches,  vague  pains  and 
chest  pains  may  be  complained  of.    The  tongue  may  or  may  not  at 
this  time  show  the  characteristic  fine  tremor,  and  in  some  cases  this 
may  also  be  noticeable  in  the  hands.    The  skin  is  often  soft  and 
smooth,  or  it  may  be  slightly  roughened.    Glandular  enlargements 
common  amongst  all  natives  may  be  prominent,  but  in  some  cases 
this  may  be  very  slight.    The  temperature — a  very  important  point — 
is  elevated,  rising  in  the  evenings  to  101°  or  102°  F.,  falling  to  subnormal 
in  the  morning,  the  range  often  extending  over  4°  or  more,  and  the 
prJiSe  of  very  low  tension  is  accelerated,  varying  from  90 — 130  beats 
per  minute.    These  two  symptoms  are  of  the  greatest  diagnostic 
importance  in  the  early  recognition  of  the  disease.    On  interrupting 
the  examination  and  quietly  watching  the  patient,  he  will  probably 
sit  down,  his  head  may  nod,  his  eyes  close,  and  he  remains  in  this 
drowsy  lethargic  condition  until  again  asked  some  question.    If  one 
take  such  a  case  into  hospital,  for  the  first  few  days  a  slight  improve- 
ment may  take  place ;  the  patient  gets  up  from  his  bed  daily,  sits 
about  the  doors  of  the  hospital,  sometimes  walks  about  outside  and 
takes  a  little  more  interest  in  life,  especially  at  meal  times.  Soon, 
however,  depending  on  whether  the  disease  is  to  run  an  acute  or 
chronic  course,  the  individual  gets  worse,  he  stays  in  bed  more, 
becomes  more  drowsy  and  lethargic,  though  not  actually  sleeping, 
walking  at  the  same  time  becomes  more  difficult,  and  he  eventually 
remains  constantly  in  bed. 

Tremors  now  usually  become  marked,  these  being  of  a  fine  nature. 
They  are  best  seen  in  the  tongue  and  arms.  The  skin  may  become 
rough  and  lose  its  lustre,  but  eruptions,  though  they  have  been 
described,  are  not  common.  Emaciation  and  general  weakness  becomes 
pronounced;  the  knee  reflexes,  which  were  at  first  somewhat  ex- 
aggerated, become  diminished,  the  motions  are  passed  involuntarily 
in  bed,  and  saliva  often  dribbles  from  the  mouth.  Drowsiness,  which 
has  gradually  been  increasing,  now  passes  on  to  coma,  from  which  the 
patients  can  only  be  roused  with  difficulty ;  the  temperature  falls  to 
subnormal,  in  rare  cases  convulsive  fits  appear,  and  the  patient  dies 
in  a  complete  state  of  coma.  This  is  the  common  course  of  an  ordinary 
acute  case  of  the  disease,  the  different  changes  taking  about  a  month 
or  six  weeks  for  completion.  In  the  chronic  cases  the  symptoms 
develop  more  slowly,  and  they  remain  more  constant  for  considerable 
periods  of  time  without  any  advance,  but  ultimately  the  patients  pass 
into  the  later  stages  descri])ed  above  and  eventually  die. 
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Analysis  of  Spnptoins. 

The  Temperature,  liegnlar  Course. — The  course  of  the  temperature 
is  marked  in  typical  cases  by  an  evening  rise  and  a  morning  fall,  the 
range  often  extending  over  4°  or  more.  The  night  temperature 
varies  from  101°,  102°  to  103°  F.,  and  the  morning  temperature  is 
generally  about  the  normal,  sometimes,  however,  a  little  over  this  or 
often  distinctly  subnormal. 


Charts  1  to  5. — Typical  Temperature  Charts. 
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Pil.  Bisleri  =  Iron,  areenic  and  quinine. 
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Chart  3. 


Chart  4. 
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This  regular  type  of  temperat\u-e  may  go  on  for  three  or  four  weeks, 
and  then  it  may  become  distinctly  irregular,  sometimes  almost  keeping 
normal,  with  the  exception  of  a  slight  evening  rise  now  and  again ; 
this  condition  persists  for  a  variable  time,  or  it  may  again  become 
regular.  Just  before  death,  one  week  or  two  weeks  before,  the 
temperature  almost  always  becomes  subnormal  and  remains  so  during 
the  whole  day.  This  latter  condition  warns  one  that  the  end  is  near. 
The  rise  of  temperature  is  not  accompanied  by  any  special  subjective 
symptoms,  there  is  no  rigor  and  no  sweating,  and  it  is  not  uncommon 
to  see  a  patient  with  pyrexia  of  103°  F.  walking  about  apparently 
with  little  the  matter. 
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Variations  from  the  typical  temperature  curves  are  from  time  to 
time  met  with,  the  chart  below,  with  the  exception  of  one  or  two 
evening  rises,  showing  a  practically  sul)normal  temperature  throughout 
the  course  of  the  diseiise;  the  case,  however,  Avas  an  acute  one,  and 
ended  quickly  in  death. 


Chart  6. — Atypical  Temperature  Chart. 
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In  another  type  of  case  the  temperature  may  remain  high  for 
several  days  without  showing  any  marked  morning  remission.  As  a 
rule,  however,  after  a  few  days  it  reverts  to  the  usual  type — no  cases 
were  ever  seen  by  us  without  pyrexia  at  some  part  or  other  of  the 
course  of  the  disease.  The  ordinary  temperature  curve  may  be 
modified  by  intercurrent  diseases,  the  most  frequent  being  malarial 
fever ;  here  the  maximum  is  unusually  high,  often  reaching  103°  F. 
or  over,  and  the  remissions  are  slight,  sometimes  never  coming  below 
100°  F.  Parasites  may  then  be  demonstrated  in  the  blood,  and  the 
administration  of  quinine  causes  the  temperature  again  to  revert  to  its 
ordinary  course. 

T)ie  Circulatory  System. 

The  study  of  the  pulse  in  Sleeping  Sickness  is  very  important, 
especially  in  the  early  diagnosis  of  the  disease. 

The  frequency  is  very  rarely  below  normal ;  it  is  usually  of  a  rate 
of  90 — 130  per  minute,  but  great  variations  may  be  got  at  different 
times  of  the  same  day.  The  ratio  to  the  temperature  is  inconstant,  a 
very  high  frequency  often  being  associated  with  a  low  temperature,  but 
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in  the  last  stages  a  low  frequency  associated  with  the  subnormal 
temperature  is  the  rule. 


The  rhythm  is  almost  always  regular  in  time  and  equal  in  force 
till  the  last  stages,  when  some  of  the  beats  may  be  weaker  than  others ; 
just  before  death,  or  even  two  days  before,  the  pulse  becomes  imper- 
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ceptible  at  the  wrist.  Dicrotism  is  uncommon,  bi;t  it  may  be  present 
when  the  fever  is  very  high. 


The  vohime  is  always  very  small,  and  is  associated  with  a  remark- 
ably low  tension,  the  vessel  wall  exhibiting  no  thickening  or  other 
abnormalities  in  uncomplicated  cases. 
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There  are  no  subjective  symptoms  as  regards  the  heart ;  palpitation, 
cardiac  pain,  dyspncea  and  giddiness  are  all  absent;  the  physical 
examination  shows  little  abnormal  with  the  exception  of  the  increased 
rhythm,  and  in  some  instances  an  increase  in  the  transverse  diameter. 
Inorganic  bruits  may  be  present,  but  neither  valvular  diseases  nor 
endocarditis  ever  complicated  any  of  the  cases. 

The  Bespimtory  System. 

The  respirations,  regular  in  time  and  equal  in  force,  are  always 
increased,  especially  so  in  the  evening;  they  correspond  fairly  closely 
to  the  increased  pulse  rate,  and  their  number  per  minute  generally  is 
between  20  and  30.  In  the  last  stages  of  the  disease  Cheyne-Stokes 
breathing  is  common. 

The  physical  examination  of  the  respiratory  system  in  the  first 
stage  reveals  nothing.  In  the  later  stages  some  congestion  and 
oedema  of  the  bases  of  the  lungs,  due  no  doubt  to  the  recumbent 
posture  in  bed,  are  commonly  met  with,  and  pneumonic  patches  may 
appear. 

Alimentary  System. 

In  the  early  cases  there  is  not  much  to  be  noticed  in  this  system. 
In  some  patients  the  appetite  appears  to  be  slightly  increased,  and, 
even  in  the  advanced  cases,  when  completely  bedridden,  nourishment  is 
still  readily  taken.  Dyspeptic  symptoms  are  as  a  rale  absent,  and 
vomiting  is  never  seen.  The  boAvels  are  constipated.  Herpetic 
eruptions  are  never  seen  on  the  lips  ;  ulcerative  stomatitis  in  a  slight 
degree  is  sometimes  seen,  and  the  gums  in  rare  cases  become  swollen 
and  spongy.  The  tongue  is  flabby  and  covered  with  a  dirty  fur; 
the  papillae  on  the  dorsum  may  be  prominent,  and,  in  the  last  days  of 
life,  sordes  tend  to  accumulate  in  the  mouth.  The  breath  often  has 
an  offensive  odour.  An  inspection  of  the  abdomen  often  reveals  a 
certain  degree  of  bulging ;  the  stomach  is  generally  confined  to  its 
normal  limits,  though  a  certain  amount  of  dilatation  may  be  present, 
due  no  doubt  to  the  large  amount  of  vegetable  food  eaten.  The  spleen 
is  always  enlarged,  hard,  and  not  tender,  but  the  question  of  antecedent 
malaria  in  producing  this  must  always  be  considered.  The  same  may 
be  said  of  the  liver,  though  the  degrees  of  enlargement  of  this  organ 
are  not  so  marked  as  those  of  the  spleen.  Pressure  on  the  abdomen 
never  elicits  pain  ;  the  colon,  especially  in  emaciated  individuals,  may 
often  be  felt  full  of  hard  faeces. 

Integumentary  System. 

Roughness  of  the  skin,  which  has  been  considered  so  diagnostic  of 
this  disease,  is  not,  according  to  our  experience,  by  any  means  a 
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constant  fetature,  many  cases  exhiliiting  a  perfectly  smooth  skin  up  to 
the  day  of  then'  death.  The  same  must  be  said  of  the  eruptions,  which 
are  not  frequent,  and  the  type  of  eruption  when  existing  is  similar  to 
that  seen  very  commonly  amongst  the  healthy  natives.  The  most 
common  eruption  is  a  papulo-pustular  one ;  the  lesions  are  most 
frequently  seen  on  the  dorsum  of  the  hands,  extensor  aspect  of  fore- 
arms and  on  the  back.  The  pustules  are  generally  isolated  and  have 
no  tendency  to  run  together.  Pruritus  often  accompanies  this 
condition,  and  the  skin,  as  in  other  marasraic  conditions,  may, 
especially  in  the  chronic  cases,  become  rough,  scaly,  and  lose  its  lustre. 
Forms  of  eczema  and  ordinary  scabies  are  sometimes  seen. 

Lymphatic  System. 

Enlarged  glands  in  most  descriptions  of  this  disease  have  had 
special  stress  laid  upon  them.  A  special  study  of  many  natives, 
healthy  or  suffering  froin  other  ailments,  shows  at  once  that  this  condi- 
tion is  a  common  one,  and  cannot  therefore  be  regarded  as  a  special 
symptom  of  Sleeping  Sickness.  What  produces  this  polyadenitis  is 
difficult  to  determine,  as  it  occurs  in  young  children  and  also  in  adults. 
Perhaps  frequent  skin  diseases,  syphilis,  and  verminous  invasions  may 
be  responsible.  These  enlarged  glands  are  most  commonly  found  in 
the  posterior  and  anterior  triangles  of  the  neck,  the  submental  region, 
the  submaxillary  region,  Scarpa's  triangles,  and  in  the  groins.  In 
emaciated  individuals  the  abdominal  ones  can  also  be  felt.  Their  size 
varies  from  a  small  bean  to  a  hazel-nut,  and  they  are  always  hard  and 
firm  in  consistence.  They  never  become  adherent  or  cause  ulceration 
of  the  skin.  The  condition  generally  is  a  chronic  one,  though  in  some 
rare  instances  suppuration  may  be  seen. 

Nervous  System. 

,  The  dull  apathetic  look  is  one  of  the  most  characteristic  features  of 
the  disease,  though  far  from  being  a  constant  one.  The  expression  is 
heavy,  and  shows  very  little  emotion.  There  seems  to  be  a  slight  loss 
of  intelligence,  but  memory  is  not  impaired.  When  spoken  to  they 
respond  after  a  considerable  interval.  Speech  is  not,  however,  specially 
affected,  there  being  no  stammering  nor  slurring  in  the  production  of 
lyhe  individual  syllables. 

Proper  sleep  is  not  a  symptom  of  the  disease  as  is  so  generally 
supposed;  a  patient  if  left  alone  is  often  seen  to  nod  his  head  and 
close  his  eyes,  but  the  slightest  touch,  such  as  stroking  him,  or  any 
noise,  will  make  him  open  his  eyes  at  once.  The  total  amount  of 
sleep  may  be  alcove  the  average  in  a  few  cases,  but  the  usual  feature  is 
one  of  lethargy,  indifterence,  and  drowsiness,  and  even  this  in  several 
cases  is  not  well  marked,  while  in  others  it  may  be  entirely  absent. 
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Maniacal  attacks  sometimes  usher  in  the  onset  of  the  disease. 
Headache,  chiefly  occipital,  indefinite  pains  in  the  chest  and  sometimes 
in  the  joints,  especially  in  the  knees  and  ankles,  are  sometimes 
complained  of. 

Sensort/  Functions. — These  at  first  are  generally  normal,  though  even 
early  there  may  be  some  hyperaesthesia  at  the  trigeminal  points. 
Touching  or  moving  the  patient,  especially  in  those  cases  where 
flexure  contraction  or  rigidity  of  the  muscles  of  the  neck  is  marked, 
causes  pain,  evidenced  by  the  patient  crying  out.  General  or  local 
anaesthesias  were  never  observed.  The  temperature  sense  is 
unimpaired,  and  the  same  seems  to  be  the  case  with  the  muscular 
sense,  though  this  is  difficult  to  be  sure  of  in  dealing  with  savages. 

Motm-  Functions. — Especially  towards  the  end  of  the  illness,  when 
emaciation  may  be  marked,  the  muscles  become  frequently  wasted  and 
flabby,  though  in  the  acute  cases  death  often  happens  without  much 
loss  of  the  muscular  nutrition.  The  motor-power,  at  first  powerful, 
diminishes  towards  the  end.  In  many  cases  a  certain  degree  of 
incoordination  is  distinct,  and  in  a  few  cases  Romberg's  symptom  is 
present.  "  The  gait  is  a  typical  one  and  best  described  by  the  term 
'  shuffling,' "  the  feet  not  being  raised  from  the  groimd,  but  being  pushed 
forward. 

Abnormal  muscular  movements  are  perhaps  the  most  striking  feature 
of  the  disease;  fine  tremor  in  the  tongue  is  very  constant,  and  a 
somewhat  coarser  tremor  is  also  usual  in  the  hands  and  arms,  any 
purposeful  movements,  as  lifting  a  cup  to  the  lips,  often  increasing  it. 
In  a  few  instances  tremor  is  found  in  the  legs  and  muscles  of  the 
trunk  so  excessive  as  to  cause  shaking  of  the  bed  in  which  the  patient 
lies.  In  a  few  rare  cases,  which  were  ultimately  proved  at  the  necropsy 
to  be  undoubtedly  Sleeping  Sickness,  no  tremors  were  visible  during 
the  whole  course  of  the  disease. 

In  the  last  stages  rigidity  is  common  in  the  muscles  of  the  neck  and 
flexure  contractions  of  the  legs  on  thighs,  and  the  thighs  on  the  abdomen 
may  at  this  time  be  extreme.  Fits  of  an  epileptic  natiu-e  sometimes 
occur,  either  general  or  localised  to  a  group  of  muscles. 

Paralysis  is  rare  ;  it  was  once  noticed  in  the  muscles  of  the  right  side 
of  the  face,  and  in  another  case  in  one  arm.  Hemiplegia  or  paraplegia 
were  never  seen,  and  choreic  movements  were  never  observed. 

Keflex  Fmctions. — The  superficial  reflexes  are  generally  normal. 
The  deep,  exaggerated  at  first,  afterwards  become  lost.  There  is 
never  clonus.  The  organic  reflexes  are  normal,  but  during  the  last 
weeks  the  motions  are  passed  involuntarily,  this,  no  doubt,  depending 
on  weakness  and  inability  to  get  out  of  bed  rather  than  on  any  definite 
paralysis. 

Babinsky's  symptom  is  never  present. 

Lumbar  puncture  was  performed  in  the  great  majority  of  cases. 


30 


Mr.  G.  C.  Low  and  Prof.  A.  Castellaiii. 


The  cerebro-spinal  fluid  escapes  generally  with  increased  pressure, 
though  in  a  few  cases  the  pressure  may  be  normal  or  even  decreased. 
The  fluid  appears  as  a  rule  perfectly  clear  and  colourless.  In  some 
few  cases  it  is  slightly  turbid.  Albumen  is  found  only  in  traces.  The 
liquid  always  reduced  Fehling's  solution.  The  leucocytic  formula  is 
mononuclear. 

Special  Senses :  Eyes. — The  pupils  are  equal  and  as  a  rule  dilated. 
They  contract  to  light  and  during  accommodation,  though  in  some 
cases  both  reactions  are  sluggish.  There  is  never  nystagmus  nor  any 
ocular  paralysis.  (Hearing,  taste,  and  smell  are,  apparently, 
unimpaired.)    There  is  no  change  in  the  fundus  or  retina. 

Urinary  System. 

As  has  been  mentioned  before,  weakness  of  the  sphincter  vesicae  has 
been  frequently  met  with  in  the  last  stages  of  the  disease.  We  have 
never  observed  retention,  nor  any  temporary  difficulty  in  starting 
micturition.  The  amount  of  urine  passed  during  the  24  hours  is 
generally  normal  at  first,  while  in  advanced  cases  a  distinct  increase 
of  the  secretion  may  be  noticed.  The  urine  when  freshly  passed  is 
generally  clear,  and  of  a  very  pale  coloui'.  It  is  of  a  low  specific 
gravity  and  does  not  give  any  characteristic  odour.  The  reaction  is 
almost  constantly  alkaline,  this  probably  being  due  to  the  vegetarian 
diet  of  the  patients.  Carbonates  are  abundant  and  also  earthy 
phosphates.  The  amount  of  u.rea  excreted  is  below  the  average. 
Albumen  is  absent  as  a  rule,  though  a  slight  trace  of  it  may  be  present 
sometimes,  when  the  pyrexia  reaches  a  high  degree.  Sugar  is  always 
absent,  and  so  are  bile  pigments  in  rmcomplicated  cases.  The  sediment 
is  chiefly  composed  of  oxalates,  triple  phosphates,  and  carbonates. 

Sexxml  System. 

At  first  sexual  desire  is  apparently  not  decreased,  but  later  it  is  lost 
as  the  sexual  system  partakes  of  the  general  nervous  debility.  Men- 
struation may  remain  normal  for  a  long  time,  but  disappears  as  a  rule 
in  advanced  cases.  In  the  mucous  secretion  of  the  vagina,  which  is 
frequently  increased  and  of  acid  reaction,  one  often  finds  in  several 
cases  a  form  of  flagellatum  with  three  flagella  and  an  undulating 
membrane,  showing  very  active  movements  (Trichomonas  vaginalis) 
(Dorm^).  The  same  flagellation  was  observed  also  in  the  vaginal 
secretion  of  apparently  healthy  women. 

Fceces. 

Constipation,  as  already  mentioned,  is  very  frequent.  The  stools  are 
generally  hard,  of  greenish  colour,  and  almost  free  from  odour.  Portions 
•of  undigested  food,  large  shreds  of  vegetable  tissues,  and  long  fibres  are 
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often  to  be  seen.  This  appearance  of  the  faeces  depends  certainly  on 
the  diet  of  the  patients,  which  consist  practically  of  vegetables  only. 
Microscopically  there  are  innumerable  micro-organisms,  epithelial  cells, 
crystals  of  triple  phosphate,  oxalate  of  lime,  and  occasionally  Charcot's 
crystals;  there  are  also  many  vegetable  cells,  starch  granules,  and 
frequently  yeast  fungi.  Ova  of  different  parasites  are  always  present. 
The  commonest  of  these  are  Ankylostoma  duodenale  and  Ascaris 
lumbricoides ;  less  common,  Trichocephalus  dispar.  In  two  cases 
Ano'uillula  intestinale  was  observed.  In  several  instances  ova  of 
Bilharzia  haematobia  were  present  in  the  faeces.  The  ova  had  the 
characteristic  spine,  not  at  one  pole  but  a  little  to  one  side.  Some  had 
no  spine  at  all ;  free  embryos  were  also  observed.  Among  the  protozoa 
Trichomonas  intestinalis  is  very  common. 

Hcemopoietic  System. 

Anaemia  in  varying  amount  is  constant :  the  average  number  of 
the  red  blood  corpuscles  per  c.mm.  being  3,500,000  or  thereabout.  So 
many  other  blood-destroying  factors  are  present,  such  as  malaria  and 
ankylostomiasis,  that  it  is  difficult  to  say  what  jjart  they  also  play  in 
producing  this  condition  of  the  blood.  In  some  cases  if  cyanosis  exists 
just  before  death  there  may  be  an  abnormal  increase  in  the  E.B.C.,  one 
such  case  showing  6,200,000  per  c.mm.  on  the  day  of  death. 
Commoner  than  this,  however,  is  a  gradual  fall  to  2,000,000  or  under. 
The  haemoglobin  is  generally  reduced  in  relationship  to  the  amount  of 
the  anaemia.  The  leucocytic  count  shows  no  absolute  increase  from 
the  normal  until  just  before  death,  when  a  certain  number  of  the  cases 
get  a  well-marked  terminal  polymorphonuclear  leucocytosis.  Relatively 
the  large  mononuclear  elements  are  increased ;  but  malaria  must  again 
be  taken  into  account  in  considering  this.  Especially  in  young  subjects 
a  relative  increase  in  the  number  of  eosinophile  leucocytes  is  often  met 
with ;  this  is  probaby  due  to  helminthiasis. 

The  main  features  of  the  blood  may  be  summed  up  as  follows :  An 
anaemia  of  varying  degrees,  with  a  relative  increase  of  the  large  mononu- 
clear leucocytes,  malarial  parasites  and  pigmented  leucocytes,  indicating 
malarial  complications,  are  frequently  met  with. 

Complications. 

Bed  sores,  when  emaciation  is  extreme,  are  common,  especially  so 
when  one  considers  the  nature  of  the  beds  in  which  the  patients  are 
treated.  With  ordinary  care  they  may  be  largely  avoided.  They  are 
most  apt  to  be  got  in  the  chronic  type  of  cases.  As  already  stated, 
under  the  integumentary  system  skin  affections  of  varying  nature  are 
common.    In  a  few  cases  boils  of  a  pemphigoid  nature  were  observed, 
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the  distribution  of  these  being  limited  to  a  few  spots.  Ulcerations  of 
the  hands  and  feet  due  to  chiggers  are  common. 

Epistaxis  is  rare.  Different  forms  of  laryngitis  were  met  with,  the 
cause  of  death  in  one  case  being  oedema  of  the  glottis.  Bronchitis, 
cedema,  and  nasal  congestion  are  all  common  in  the  last  stages.  Lobar 
pneumonia  is  one  of  the  most  frequent  causes  of  death.  In  children 
and  old  people  broncho-pneumonia  is  common. 

Valvular  diseases  of  the  heart  and  affections  of  the  kidneys  ai'e 
extremely  rare. 

Sometimes  pseudo-dysenteric  symptoms,  due  to  the  j)resence  of 
bilharzia  parasites,  were  observed. 

Course  of  the  Disease. 

The  incubation  period  is  an  luicertain  one,  and  there  is  the  greatest 
difficulty  in  determining  this  point,  because  of  the  very  insidious  onset  of 
the  disease.  The  rapid  spread  of  the  disorder  in  Kavirondo  would  seem 
to  show  that  the  incubation  period  may  be  a  more  rapid  one  than  is 
generally  supposed.  After  the  stage  of  incubation  is  over  the  symptoms, 
as  stated  in  the  general  sketch,  begin  very  insidiously,  and  the  coui-se 
of  the  disease  is  a  very  variable  one.  The  average  duration  is  from 
4  to  8  months,  and  not  infrequently  cases  much  more  acute  than  these 
are  seen.  Very  chronic  cases,  running  a  course  of  more  than  a  year's 
duration,  are  very  rare. 

The  disease  clinically  may  be  divided  into  three  stages.  The  first 
stage  is  represented  by  somewhat  indefinite  symptoms,  vague  pains, 
feelings  of  indisposition,  and  sometimes  a  slight  degree  of  drowsiiiess. 
Fever  is  always  present  (an  important  point).  The  second  stage  may 
be  designated  as  the  stage  of  tremor.  With  an  increase  of  the  former 
symptoms,  tremors  accompanied  by  other  nervous  symptoms  appear.  The 
third  stage  is  characterised  by  intense  weakness.  The  patients  now 
become  bedridden,  they  loose  control  of  their  sphincters,  a  coma  which 
progressively  deepens  appears,  temperature  falls  to  subnormal,  and  the 
patient  passes  away. 

Pathological  Anatomy. 

The  pathological  changes  as  pointed  out  by  Mott  are  essentially  those 
of  a  chronic  meningo-encephalitis,  and  a  meningo-myelitis.  Macro- 
scopically  in  the  large  majority  of  the  cases  there  is  not  much  to  be  seen. 
The  calvarium  is  not  thickened.  The  dura-mater  shows  little  change ; 
it  is  seldom  adherent  to  the  skull,  but  may  be  to  the  subjacent 
arachnoid.  The  sub-dural  fluid  is  not  usually  in  excess,  though  some  cases 
show  a  marked  increase.  The  pia-arachnoid,  generally  clear,  is,  however, 
sometimes  opaque  and  slightly  thickened.  In  some  instances  it  is 
adherent  to  the  brain, |and  on  being  stripped  off  causes  some  erosion  ; 
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the  vessels  in  this  meml«-ano  may  show  some  congestion.  The  sub- 
r,vaehnoid  fluid  is  usually  pale  straw  coloured  and  is  often  in  excess. 
In  a  few  cases  it  is  slighty  turbid,  and  in  two  instances  was  distinctly 
purulent,  especially  over  the  sulci  and  round  the  vessels  in  the 
membranes.  liecent  lymph  in  small  amount  may  be  found.  On 
.section  the  substance  of  the  brain  is  moderately  firm  and  nothing 
abnormal  is  to  be  seen,  with  the  exception  sometinies  of  excess  of  fluid 
in,  and  dilatation  of,  the  lateral  ventricles.  The  pituitary  l)ody,  the 
p^as  cerebellum  and  medulla  oblongata  show  no  macroscopical  changes. 
The  membranes  covering  the  spinal  cord  show  the  same  appearance  as 
that  of  the  brain,  and  sections  of  different  areas  reveal  nothing  abnormal 
maci'oscopically. 

The  other  organs  also  show  little  change.  The  heart  is  usually 
flabby,  pale,  and  may  show  signs  of  myocardial  changes.  Congestion 
and  oedema  of  the  lungs  are  almost  always  seen.  Patches  of  bronchial 
pneumonia  are  common.  Pleural  effusion  was  never  observed,  though 
in  some  cases  pleuritic  adhesions  were  noted. 

The  livers  in  all  the  series  of  cases  examined  showed  distinctly  the 
appearance  of  chronic  malaria,  and  the  same  was  also  found  in  the 
.spleen,  which  was  often  considerably  enlarged.  Section  of  the  spleen 
showed  the  characteristic  pigmentation  of  malaria.  The  kidneys,  supra- 
renal capsules,  and  pancreas  were  in  all  cases  normal.  The  stomach,, 
usually  of  an  ordinary  size,  may  sometimes  be  dilated,  and  may  show  a 
patchy  congestion,  the  intestines  often  exhibiting  a  similar  congestion. 
Parasitic  nematodes,  Ankylodoma  duodenale,  and  Ascaris  limhrkoides^ 
were  invariably  present.  The  large  intestines  in  four  cases  exhibited 
marked  congestion  and  superficial  erosions  of  the  mucosa  due  to  the 
ova  of  Bilharzia  hismatobia.  TrichocepJialus  dispar  was  always  found  in 
the  caecum.  In  the  mesentery  the  adult  forms  of  Filaria  perstans  were 
often  found  in  the  connective  tissues,  and  bilharzia  adults  in  the 
mesenteric  veins. 

Enlarged  glands  in  all  cases  were  a  general  feature ;  in  the  superficial 
areas  the  size  varied  from  a  bean  to  an  almond,  but  the  retro-peritoneal 
ones  were  often  much  larger,  sometimes  reaching  the  size  of  a  walnut. 
This  condition,  however,  was  met  with  also  at  the  autopsy  of  cases, 
suffering  from  other  diseases.  The  bladder,  urinary  and  sexual  organs 
were  never  affected. 

Microscopically  definite  and  characteristic  changes  arc  always  to  be. 
met  with  in  the  nervous  system.  A  mononuclear  leucocytic  infiltration 
is  always  seen  on  the  meningeal  surface  of  the  brain  spreading  down 
into  the  sulci,  and  affecting  in  varying  degrees  the  perivascular  spaces, 
around  the  blood  vessels  in  the  substance  of  the  cerebrum  pons,  medulla 
and  spinal  cord.  The  leucocytic  formula  of  the  cerebro- spinal  fluid  is. 
also  mononuclear. 

The  degree  of  perivascular  infiltration  variej  considerably  and  does. 
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not  follow  a  corresponding  ratio  to  the  symptoms.  The  nerve  cells 
show  frequent  pathological  changes,  being  often  altered  and  ii  regidar, 
very  much  resembling  those  described  by  Mott.  The  tangential  and 
inter-radial  association  fibres  are  diminished  in  number,  and  many  show 
great  atrophy.  Sections  stained  hy  LoefHer's  and  Gram's  methods 
never  showed  micro-organisms,  with  the  exception  of  four  cases  in  which 
cocci  which  retained  the  Gram's  stain  were  seen  in  couples  and  short 
chains. 

The  pia-arachoid  of  the  spinal  cord  showed  a  similar  leucocytic  in- 
filtration, which  was  also  seen  in  varying  degrees  around  the  vessels  in 
the  substance  of  the  cord.  The  axis  cylinders  and  medullary  .sheaths 
of  the  nerves  in  the  cord  (stained  by  Marchi's  method)  may  show  a 
diffuse  degeneration  in  some  cases 

The  arteries  both  in  the  brain  and  spinal  cord  never  exhibited  signs 
of  endarteritis.  The  peripheral  nerves  (sciatic,  anterior  and  posterior, 
tibial,  ulnar  and  radial,  etc.)  showed  no  signs  of  degeneration,  with  the 
exception  of  deposits  of  fat  in  the  epineurium  and  sometimes  in  the 
endonemium.  As  regards  the  other  organs  of  the  bod}'^  there  is  not 
much  to  note  :  a  leucocytic  infiltration  may  be  seen  in  almost  all 
the  organs,  and  especially  in  the  heart,  and  secondary  changes  such  as 
occiir  in  infectious  diseases  may  also  be  got,  namely,  cloudy  swelling  of 
the  liver  cells  and  degenerative  changes  in  the  myocardium. 

The  liver  and  spleen  of  all  the  cases  examined  in  the  post-mortem  room 
in  Entebbe  showed  chronic  malarial  changes,  and  plenty  of  recent  or 
•old  malarial  pigment.  Sections  of  the  spleen  stained  for  micro-organisms 
showed  in  very  few  cases  the  same  cocci  as  described  in  the  brain. 
.Sections  of  the  bilharzial  erosions  showed  a  marked  hsemorrhagic  con- 
dition of  the  mucous  membrane,  and  the  presence  of  many  typical  oA'a. 
No  infections  of  the  bladder  by  bilharzia  were  seen,  and  it  would  thus 
appear  that  rectal  bilharzial  disease  is  the  common  form  in  Uganda,  the 
ova  in  all  such  cases  being  furnished  with  a  lateral  spine. 

Diagnosis. 

The  diagnosis  in  early  cases  may  be  exceedingly  difficult,  as  the 
typical  features  of  the  disease  (tremor,  etc.)  are  generally  absent.  The 
most  important  fact  on  which  to  base  the  diagnosis  in  this  stage  is  the 
evening  rise  of  temperature  and  the  increased  rate  of  the  pulse.  Later 
on,  when  the  definite  symptoms  appear,  there  is  little  difficulty,  as  the 
disease  does  not  resemble  closely  any  of  the  common  nervous  dis- 
orders, with,  perhaps,  according  to  Mauther,  the  exception  of  Wernicke's 
.acute  poliencephalitis  superior. 

Beri-Bcri. 

Sleeping  Sickness  has  been  considered  by  some  authors  to  be  a  form 
of  Bcri-Beri.    To  anyone  with  experience  of  the  two  diseases  such  a 
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mistake  should  never  occur.  Tlie  latter  disease  is  a  peripheral  neuritis 
which  comes  on  rapidly.  In  the  wet  form  there  is  marked  cfideraa,  in 
the  dry  form,  wasting  of  the  muscles.  In  both  forms  the  knee-reflex  is 
abolished,  and  hypertesthesia  of  the  muscles  is  a  prominent  foatuie.  In 
Sleeping  Sickness  these  symptoms  are  absent,  and  the  tremor,  the 
pyrexia  and  the  lethargy  at  once  distinguish  the  two  diseases. 

Intracranial  Si/philis  and  Tummtrs. — Some  cases  of  intracranial 
syphilis  and  tumours  of  the  brain  haA^e  been  described,  with  a  curious 
tendency  to  somnolence,  so  that  the  person  drops  off  to  sleep  while  at 
work.  Such  cases  if  occurring  in  the  endemic  area  might  present  diffi- 
culties, but  in  the  former  other  evidences  of  syphilis  would  be  present, 
and  in  the  latter  the  usual  definite  symptoms  of  a  cerebral  tumour 
would  be  found.  The  temperature  which  is  such  a  constant  symptom 
of  Sleeping  Sickness  would  greatly  clear  the  diagnosis. 

Chronic  N<'phritis. — Chronic  nephritis  with  ursemic  symptoms  may 
present  some  superficial  resemblance  to  Sleeping  Sickness.  Such  a  case 
was  sent  to  our  hospital  in  Entebbe,  with  the  diagnosis  of  Sleeping 
Sickness,  but  a  careful  examination  of  the  case  revealed  the  fact  that 
the  patient's  urine  contained  albumin,  and  that  there  was  also  a  well 
marked  albuminuric  retinitis.  At  the  autopsy  a  few  weeks  afterwards 
the  pathological  examination  upheld  the  diagnosis. 

Tabes  and  General  Paralysis  of  the  Insane. — In  some  rare  cases  the 
pupils  may  react  to  light  very  sluggishly,  and  if  Romberg's  symptom 
and  the  absence  of  the  knee  jerk  also  be  present,  the  question  of  tabes 
dorsaUs  must  be  considered.  Strangely  enough,  though  syphilis  is  pre- 
valent in  Uganda,  parasyphilitic  diseases,  according  to  Cook  and  to  our 
own  experience,  are  excessively  rare.  Tremor  and  pyrexia  will  lead 
one  to  the  diagnosis  of  Sleeping  Sickness.  Perhaps  the  disease  which 
most  closely  resembles  Sleeping  Sickness  is  general  paralysis  of  the 
insane,  as  in  the  former  disease  symptoms  of  insanity  are  not  infre- 
quently seen.  The  regular  pyrexia  almost  constantly  present  in 
Sleeping  Sickness  is  the  best  test  to  differentiate  the  two  diseases. 

Prognosis. 

The  prognosis  is  a  grave  one,  as  the  disease  always  terminates  fatally. 
All  the  cases  in  our  hospital  in  Entebbe  died,  and  we  were  never 
able  to  satisfy  ourselves  as  to  rumours  of  people  recovering.  A  native 
doctor  claimed  to  have  cured  several  patients  by  incisions  over  the 
temples,  but  the  French  Missionaries  told  us  that  all  those  patients, 
after  a  short  apparent  improvement,  died.  The  disease  appears  to  be 
invariably  fatal. 

Treatment. 

Many  drugs  were  tried  without  any  definite  results.  Iron,  arsenic, 
and  quinine,  especially  in  the  cases  complicated  with  malaria,  pro- 

c  2 
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(luccd  a  distinct  hut  tcmpornvy  iiiipiovcinciit.  Free  opening  of  the 
Ijowels  with  magnesium  sulphate  or  castor  oil  to  counteract  the  per- 
sistent constipation  gave  considerable  relief.  The  thermocautery  and 
blistering  the  head  and  spine  Avith  iodine  always  caused  a  distinct 
tempoi'ary  alleviation  of  the  symptoms.*  Otherwise  drugs  olid  not 
appear  to  do  any  good.  With  care,  cleanliness,  good  feeding  and 
proper  attention,  life  may  be  prolonged  for  a  considerable  period,  but 
the  end  comes  sooner  or  later. 

Clinical  Eecords  of  a  Series  of  Case.s  of  Sleeping  Sickness. 

Cask  1.— Gerako.  F.  20.  Ad.  July  15,  1902.  Died  July  31,  1902.  Natire 
of  Buse,  Uganda  : — 

Faviili/  History. — Impossible  to  get.  One  brother  said  to  come  to  visit  licr, 
apparently  healthy.  No  other  cases  of  Sleeping  Sickness  said  to  be  in  family. 
Other  pointR  not  obtainable. 

State  on  Admission. — Foiind  lying  on  ground  outside  a  native  hut  in  a  state  of 
semi-coma ;  marked  tremor  of  tongue  and  other  muscles.  On  admission  to  hospital, 
lies  in  bed,  takes  no  interest  in  anything.  Lies  more  in  a  state  of  semi-coma  than 
sleep.  Eats  a  little  when  forced.  Speech  practically  nil,  apparently  does  not 
understand.    Passes  motions  in  bed. 

Circ.  System. — P.  120,  reg.  equal.  Vol.  small,  tens.  low.  Y.  W.  unthickened. 
IT.,  u.  b.,  3rd  rib,  1.  b.  3J  inches  from  m.  s.  1.,  r.  b.  ^  inch  from  m.  s.  1.,  A.B.  5th 
sp.,  3  inches  from  m.  1.,  no  visible  puis.    Aus.    Sounds  feeble,  no  murmurs. 

Resp.  Syst. — E.  22,  reg.  shallow,  thor.  abdominal. 

Palp.,  V.F.,  not  impaired.  Per  note  res.  both  sides  all  over.  Aus.  vesic,  no 
prol.  expir. 

Aliment.  Syst. — Bowels  constip.  Palp,  nil,  muscles  somewhat  rigid.  Perc. 
Liver,  u.  b.,  r.  d.,  5th  rib,  a.  d.,  6tli  rib,  1.  b.  c,  mar.  spleen,  u.  b.;  8th  r., 
1.  b.  c.  m. 

Stomach  not  enlarged. 

Nerv.  Syst. — Semi-unconscious,  not  drowsy  or  sleeping.  Tremor  very  marked 
in  tongue,  none  in  face,  seen  in  muscles  of  hands  and  ax'ms  ;  both  sides  very 
marked,  a'so  legs  on  both  sides;  none  abdom.  or  thorax  muscles  ;  now  and  then  a 
coarse  twitching  in  muscles  of  forearms  both  sides. 

Motor  functions.  Eetiexes.  Sup.  present,  marked  plantar,  and  epigastric  deep, 
knee  present,  diminished,  more  marked  left  than  right.    No  ankle  clonus. 

Sensory  Functions. — Pain,  touch,  and  temp,  sense  present,  not  increased, 
ordinary.  Motions  passed  in  bed.  Legs  weak,  not  wasted  iu  appearance,  no  def. 
paralysis,  grip  feeble,  loss  of  motor  power. 

Special  Senses. — Pupils  equal,  react,  to  light  and  during  accommodation. 
Smell  and  hearing  unobtainable.    No  paralysis  eye  muscles. 

Urinary  System. — Examination.    No  albumin,  blood  or  sugar. 

.Lymphatic  Sy.item. — Slight  glandular  enlargement  imder  jaw  on  both  sides, 
small,  also  slight  in  groins,  more  marked  left  than  riglit  ;  other  situations,  none 
palpable. 


*  The  injection  of  a  solution  of  sublimate  into  the  veins,  as  recommended  by 
Baccelli  for  other  diseases,  caused  a  full  in  the  temperature,  and  this  condition 
persisted  for  several  days. 
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Further  Notes — July  26,  1902.  Not  much  change,  tremors  a  little  more  marked. 
Does  not  sleep  much,  bvit  is  very  dull  and  apathetic,  mumbles  only  in  reply  to 
questions. 

July  30.  Worse.  Feeds  very  badly,  and,  on  swallowing  milk,  has  Eomo 
difllculty ;  pain  in  neck  on  pressure,  and  apparently  pain  on  swallowing.  Marked 
swelling  has  now  appeared  in  sub-mental  region  of  riglit  side,  tense,  and  exceed- 
ingly tender ;  extends  over  mesial  line  to  left.  Tremors  about  the  same  in  extent, 
no  def.  signs  of  paralysis.  Motions  passed  in  bed.  Temp,  not  up.  Attempt  lo 
examine  throat  impossible,  resists  strongly,  and  has  apparent  difficulty  in  opening 
mouth.    jSTo  physical  signs  in  lungs. 

Jidy  31.  Died  suddenly  about  4  AM. 

F.M.  8.30  A.M. ;  4i  Sours  after  Death. 

l£xiernal  Appearances. — Skin  soft  to  touch.  No  scratch  marks  or  slightest 
signs  of  eruptions.  Body  well  nourished,  no  emaciation,  no  wounds  or  old  scars, 
no  bone  thickening,  large  swelling,  elastic  in  consistence,  on  left  side  under  jaw, 
extending  up  into  parotid  region  and  slightly  over  mesial  line ;  glands  palpable  on 
both  sides  of  neck,  also  in  rg.  axilla,  slight  in  left,  also  in  groin. 

Section. — Well  marked  layers  of  fat  sub-cutaneously  over  thorax  and.  abdomen. 

Thorax. — Retrosternal  glands  enlarged. 

Pericardium. — Small  amount  of  clear  fluid  in  sac. 

Heart. — :Not  enlarged.  Valves  competent.  No  alterations  in  muscles.  No 
atheroma  aorta. 

Lungs. — No  pleurisy  or  pleuritic  fluid.  L.  L.  A  little  cong.  base.  No 
pneumonia.    E.  L.    No  pneumonia.    Congestion  lower  lobe. 

Abdomen. — No  peritoneal  fluid.  Liver  slightly  enlarged.  Normal  in  con- 
sistence.   Oall  Bladder.    A  little  greenish  bile. 

Spleen. — Enlarged  slightly.    Slate  coloured  capsule.    Section  dark,  pigmented. 

Kidneys. — Capsule  strips  easily  in  both.    Section  nil. 

Pancreas. — Nil. 

Intestines. — Small,  nil;  large,  full  of  fajces.  Appendix  normal.  Ascaris 
lumbricoides  many.  Ankylostomes,  many  in  duodenum.  Trichocephalus 
dispar  in  colon.  All  mesenteric  glands  greatly  enlarged,  matted  together  in 
jilaces,  some  as  big  as  walnuts,  hai-d  iu  consistence,  no  pus. 

Mature  F.  perstans. — One  entire  and  one  portion  of  an  adult  in  tissue  of 
mesentery  near  root. 

Bladder.— 'E^m^ty ,  no  urine. 

Uterus  and  Vagina. — Nil. 

Ovaries. — Both  enlarged.    L.  three  times  normal  size,  E.  about  twice. 

JVec/c. — Large  swelling  noted  in  life,  due  to  a  mass  of  glands  under  jaw  of  all 
sizes.  Sub.mental  necrotic  breaking  down.  Soft  in  consistence.  AH  glands 
in  both  triangles  enlarged.  A  large  gland,  size  of  a  big  walnut,  in  post  triangle  of 
rg.  side,  pus  in  its  interior. 

Tungue  healthy.  Tonsils  enlarged,  foUicvilar  tonsillitis.  Larynx,  extreme 
ipilema  glotidis,  tissues  also  around  cedematous.  Thyroid  apparently  healthy. 
Pharynx,  pharyngitis. 

Brain. — Dura  adherent  at  places,  a  considerable  amount  of  clear  fluid.  Vessels 
over  surface  very  congested.  Pia  arachnoid  markedly  adherent.  A  large  amount 
-of  distinctly  turbid  fluid,  especially  over  the  sulci  and  round  the  vessels  under 
the  membrane.    Pictui-c  of  meningitis  not  so  marked  on  base  of  brain. 

Section.— of  brain  firm.  Both  lateral  ventricles  distended  and  full 
-of  fluid,  nuclei  and  thalamus  nil.  Pons  and  medulla  and  cerebellum  nil 
jTJicroscopically.    Cord  not  examined. 
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Lt/mphatic  System. — Gcneml  enlavgfiment  of  glands  nil  over  body.  Special 
Togions  already  noted. 

Histological  Examination. — Old  malarial  pigment  in  spleen  and  liver.  No 
miilurinl  parasites  in  spleen.  Smears  (measured)  of  blood  from' different  crgars  and 
vessels.  No  def.  results.  Smears  fi'om  glands,  no  Filaria',  pus  and  all  gluuds 
full  of  diplococci.  Sub-diiral  and  siib-arachnoid  fluid,  no  FilariiB.  Pus  cells  and 
diplococci. 

Srain. — Picture  of  a  moningo-euceplialitis.  Pia  arachnoid,  well  marked 
inflammation,  coiieiderablo  leucocytic  exudation.  A'^essels  in  interior,  with  their 
23err-vascular  lymphatics,  imcked  with  mononuclear  leucocytes.  Diplococci 
numerous,  but  apparently  Sleeping  Sickness  changes  first,  tlien  complication  of 
micrococcic  infection. 

Pituitary  Body. — Section  thro.  ant.  portion,  capsule  thickened,  some  exudation. 
Interior  nil. 

Thyroid. — No  decrease  of  colloid  material. 

Orary. — Fibroid  tissue  increased.    Hromorrhagic  areas  in  places. 

Tonsil. — Erosion  of  epithel,  covering  at  places,  round-celled  infiltration  beneath 
this  vessel  congested.    Increase  of  monuclear  leucocytes. 

Glands. — Bronchial,  two.    One  shows  very  little,  also  other. 

Neck. — One  shows  intense  congestion  of  blood-vessels,  and  dilation  of  those 
lymphoid  tissue  increased. 

No.  2.  More  marked  than  first.  Enormous  dilation  of  capillaries  engorged  with 
blood. 

No.  3.  Not  much  change.    No  dilated  capillaries,  increase  of  lymphoid  tissue. 

Casb  2.— Caperi.  M.S.  Ad.  July  15,  1902.  Dis.  Native  of  Entebbe,  Uganda  :— 

Family  History. — Impossible  to  find  out.  F.  1  said  to  have  S.  S.,  doubtful. 
Duration  of  illness  said  to  be  two  months. 

Pers.  History. — Found  at  Busi,  when  seen  very  apathetic  and  drowsy,  nodding 
Ills  head  when  sitting ;  walking  impaired,  pulls  feet  along  after  him  resembling 
locomotor  gait.    Taken  to  Entebbe. 

State  on  Admission. — No  emaciation,  eats,  understands  when  spoken  to  and 
obeys  directions.  Drowsiness  marked,  but  does  not  really  sleep.  No  tremors 
visible,  glands  enlarged.    F.  P.  in  b'ood. 

Circ.  Syst. — P.  80,  reg.  equal.  Vol.  very  small,  tens.  low.  T.  W.  nil,  no  risible 
puis.  a.  b.  5th  space  u.  b.  3rd  rib,  1.  b.  mam.  line,  r.  b.  i-iuuh,  rg.  sternal  border, 
aus.  sounds  faint,  no  murmurs. 

Pesp.  System.— TL.  18  equal,  thor.  abdomen,  no  cough.  Note  res.  all  over. 
Sounds  vesic.  somewhat  faint. 

Alim.  System. — Insp.  nil,  pal.  sp.  and  liv.  palp.  Liver  u.  b.,  5th  r.  a.  d.,  6th  1.  b. 
1  inch  below  c.  m.    Spleen  u.  b.,  7th  rib  1.  b.  1  inch  below  c.  m.    Bowels  constip. 

Iferv.  Drowsiness,  no  tremor  in  tongue  or  arms.  Mot.  F.  K.  reflexes  pres. 

ordinary  plantar  cremasteric,  epigastric  well  marked.  No  wasting  or  paralys  s  of 
muscles.  Walks  peculiarly,  dragging  one  leg  after  other.  Muscular  power  ?  Ankle 
clonus  nil. 

Sens. — Touch  pain  and  temp.  sons,  present,  legs,  arms,  abdomen. 

Spec.  Se7is.—E\C3,  pupils  equal  mod.  dil.,  react  to  light  and  accom.,  no 
nystagmus,  no  ocular  paralysis.    Hearing  apparently  unimpaired. 

Urinary  System.— 'No  subject,  symptoms.  Quant.?  sp.  gr.  1020,  si.  alkaline.  No 
alb.,  bl.  or  sugar.    Deposit  nil. 

Lymphatic  Syst.— Qlands  palpable,  ant.  post,  neck  both  sides  and  all  other 
situations,  e.  g.  gen.  enlargement.  » 
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Fit rth'r  Notes. — July  26.  Temp,  fluetuafng,  iri-eg.,  pjroxia  ;  condition  generally 
miclitvuged,  rettiins  command  over  sphincters,  passing  motions  ordinarily. 

July  30.  Pyrexia  to  night,  nothing  else,  cats  well  and  is  less  drowsy. 

August  1.  Seems  much  better,  up  during  clay.  Walks  better  and  does  not  drag 
his  limbs  so  mucli.  Eats  well.  No  paralysis  of  sphincters.  Tendency  to  drowsi- 
ness.   No  tremors. 

Augu-t  2.  No  change  except  the  detection  of  a  rery  fine  tremor  now  and  then  on 
dorsum  of  tongue. 

August  5.  Very  fine  tremor  in  tongue  at  times.  Knee  reflexes  present.  Now 
diminished  distinctly.  Marked  tendency  to  drowsiness  to-day.  Pupils  equal, 
mod.  dilated.    Glands,  no  inci-ease  in  size  since  July  15.    Sp.  punc.  5  p.m. 

August  13.  No  further  change.    Quinine  5  grs.,  mag.  sulph.  5  j-  twice  daily. 

August  19.  Better,  runs  about  out  doors  all  day,  no  marked  tendency  to  sleep. 

August  23.  Great  rise  in  temp.  (102).  Drowsiness  much  more  marked.  General 
conditions  worse. 

August  29  and  30.  No  change. 

Septjmber  1.  Belter,  not  so  drowsy. 

September  3.  No  eliange. 

September  8.  No  cliange. 

September  11.  Rather  brigliter,  no  tremor  tongue  or  hands,  still  drowsy  look. 
September  2  1-.  Iii  statu  quo.    Runs  about  all  day.    StiU  drowsy. 
September  29.  In  statu  quo. 
October  5.  In  statu  quo. 

October  10.  No  change.  Brighter.  Stays  about  doors  during  day.  Not  much 
drowsiness. 

October  28.  Has  remained  in  same  condition  since  10th.  Still  sometimes  a  heavy 
dull  look,  not  markedly  stupid,  however. 

Table  of  Blood  Counts. 

1902. 

July  24.    R.,  3,900,000  ;  L.,  6200. 

August  6.  R.,  3,560,000  ;  W.,  8400  ;  Hb.,  78  per  cent. ;  P.  M.  N.,  39  per 
cent. ;  L.  M.,  30  per  cent. ;  1.,  16  per  cent. ;  E.,  15  per  cent.  ; 
T.,  0  per  cent. 

August  14.  R.,  3,500,000  ;  W.,  9000  ;  Hb.,  81  per  cent. 
August  19.  R.,  3,580,000  ;  W.,  7000  ;  Hb.,  78  per  cent. 
September  10.    R.,  3,780,000;  W.,  8700  ;  Hb.,  76  per  cent. 

September  17.  R.,  4,440,000 ;  W.,  6560 ;  Hb.,  80  per  cent. ;  P.  M.  N.,  32  per 
cent. ;  L.  M.,  6  per  cent.  ;  ].,  39  per  cent.  ;  E.,  20  per  cent. ; 
T.,  3  per  cent. 

October     28.    R.,  4,400,000 ;  W.,  5000  ;  Hb.,  80  per  cent. 

Case  3.— Waniha.  F.  25.  Ad.  July  15,  1902.  Dis.  August  28,  1902.  Died. 
P.M.    Native  of  Manyamgo,  Uganda: — 

Family  History .—T^ .  ?  M.  ?    S.  1.  h.    B.  0.    Oh.  1.  h. 

Stale  on  Ad. — Duration  of  illness  not  known.  Carried  in  from  out  district. 
Very  feeble  and  weak,  walking  with  a  very  marked  shuffling  gait.  Tremor  of 
tongue  marked,  also  sliglit  in  hands.  Glands  in  neck,  etc.  Pyrexia.  No  marked 
sleepiness,  but  somewhat  drowsy  and  very  apathetic.  Ad.  as  an  early  case,  not 
much  wasting. 

Circ.  Syst.—V.  120.  Reg.  equal.  Vol.  small.  Tens,  practically  nil,  V.W.  un- 
thickened.  A.  B.  not.  palp.  V.  B.  3rd  rib,  ].  b.  2,\  inches  from  ms.  1.  r.  b.  ^-inch 
io  rg.  of  m.  s.  1.    Ausc.  sounds  faint  at  apex,  better  heard  at  base.    No  murmurs. 
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lietp.  Si/st. — R.  21..  Rog.  equal,  thorax,  abdomen.  Condition  of  chest  healthy, 
no  dullness  anywhere,  breath  sounds  vesicular. 

Aliment.  Si/sl. — Appetite  good,  cats  native  food.  Moutli,  nil.  Bowels  generally 
constipated.  Liver  u.  b.  E.  d.,  Gth  a.  d.,  7th  1.  e.  c.  m.  Spleen  u.  b.,  7th  1.  b. 
cout.  margin.    Nothing  else  in  abdomen. 

Nervous  St/stem. — Intellectual  functions  :  Apatliotic,  not  evincing  interest  in 
anything  except  food.  Does  not  sleep  much,  though  at  times  apparently  drowsy. 
No  delirium  or  coma.    Speech  slow  and  unintelligent. 

Cranial  Nerves. — Smell  impossible  to  obtain.  Sight  apparently  unimpaired  ; 
recognises  jioople.  No  paralysis  eye  muscles.  Nystagmus  nil.  Pupils  equal,  mod. 
dilated.  Reatits  to  light  and  accommodation.  Fifth  nerve  unimpaired,  no  paralysis 
of  face  muscles,  e.  g.  facial,  other  nerves  not  paralysed.    No  deviation  of  tongue. 

Motor  Functions. — No  def.  evidence  of  paralysis.  Grrip  feeble  and  muse,  power 
of  limbs  also  feeble.  Co-ordination  impaired.  Romberg's  symptom  very  shght. 
Nutrition  of  muacles  somewhat  wasted  and  flabby.  Pine  tremor  on  tongue  and 
in  iqiper  limbs. 

Sensory  Functions. — Ordinai-y  senses  well  marked.  Pain  sense  increased  some- 
what, temperature  sen^e  undiminished.    Muse,  sense  unobtiiinable. 

Reflex  Functions. — Plantar  abdom.    Conjunctival  present  well  marked.  Knee 
reflexes  increased  a  little  on  left  side,  about  ordinary  right,  no  ankle  clonus  or  knee 
clonus.    Organic  reflexes  not  impaired. 
— Peculiar,  slow  and  shuflling. 

Urinary  System. — No  subj.  symptoms,  ep.  gr.  1029,  no  albumin  Bl.  or  sugar. 
Dep.  mucus.    Quant  ? 

Lymphatic  System. — Glands  palpable  in  neck,  groins  slightly,  and  in  axillae. 

JSJcin. — No  eruptions  or  any  def.  pruritus. 

Further  Notes. —  July  22.  Very  bad.    P.  130,  almost  imperceptible,  very  weak. 
July  25.  Somewhat  better.    Does  not  pass  motions  in  bed. 

August  1.  Appears  better.  Greta  up  to  verandah  for  food.  Walk  peculiar,  does 
not  raise  feet  far  from  ground  but  pushes  them  more,  tends  to  stagger  a  little  and 
has  to  support  herself  to  get  into  bed. 

August  2.  No  change. 

August  5.  Reflexes.  Slight  increase  left  as  compared  with  rg.,  which  is  about 
normal.    Very  apathetic  and  stupid,  not  drowsy  and  no  tendency  lo  sleep. 

August  13.  Q.uinine  5  grs.    Mag.  sulph.  5  ij.  twice  daily.    No  further  change. 

August  14.  Diarrhoea  since  yesterday.  Medicine  stopped.  Emaciation  is  now 
becoming  marked.  Very  stupid,  heavy  expression  of  face.  Rigidity  of  neck 
muscles  appeared.  Painful  when  touched,  tremors  increasing.  Has  remained  in 
bed  for  four  days,  e.g.,  since  morning  of  10th. 

August  IG.  Emaciating  rapidly.  Passing  motions  in  bed.  Rigidity  of  neck, 
commencing  contractions  of  legs.    Pulse  very  feeble,  no  tension.    Very  ill. 

August  18.  Slightly  better.  Emaciation  extreme.  Sliglit  pruritus  to-dny.  No 
eruption?,  tremors  about  the  same.    Still  passes  motions  in  bed. 

August  19.  Slightly  better,  took  milk  this  morning  readily.  Passing  motions  in 
bed. 

August  24.  Extreme  weakness.  Very  low  temp.  (96  F.).  Steady  pulse,  tremor 
decreased,  knee  jerk  cannot  be  elicited.    The  patient  is  constipated. 

August  2G.  Several  convulsive  attacks.  The  head  is  pushid  backwards.  The 
muscles  of  the  neck  are  contracted  (during  the  attack  only),  twitching  of  facial 
mxiscles,  more  marked  on  the  right  side ;  the  eyeballs  look  to  the  right,  the  pupils 
do  not  react  to  light,  slcrtorous  respiration.  Attack  lasts  about  2-3  minutes 
and  is  soon  followed  by  another. 

Augiist  27.  Several  convulsive  attacks  like  yesterday. 
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August  28.  In  Uio  morning  a  few  convulsive  attacts.  In  tlio  aftornoon  well- 
marked  Choyue-Stokos  breathing,  the  pulse  cannot  be  felt  any  more  at  the  vi'rist. 
Tremor  very  much  clecroased.  The  patient  dies  at  6.30  p.m.  without  showing  any 
more  convulsions. 

Table  of  Blood  Counts. 

1902. 

August  G.  E.,  3,650,000  ;  W.,  7500 ;  Hb.,  75  per  cent. 
August  14.    E.,  3,500,000;  W.,  8000 ;  Hb.,  78  per  cent. 

F.M.  August  29,  15  hours  after  death  (body  well  preserved,  as  the  night  was 
v<3ry  cool) . 

External  Appearances. — Extreme  emaciation,  a  superficial  and  not  very  large 
bed  sore  on  right  gluteal  region,  no  skin  eruptions.  Grlands  palpable  on  both  sides 
of  neck,  axillae  and  groin. 

Thorax. — Pericardium,  small  amoimt  of  clear  fluid.  Heart  not  enlarged,  flabbyj 
valves  comp.  aorta  normal.    Lungs  quite  normal.    No  pleural  effusion. 

Abdomen. — Eelations  of  organs  natural.  No  peritoneal  effusion.  Liver  slightly 
enlarged,  early  nutmeg.  Spleen  very  little  enlarged.  Slate  col.  Caps.  Sec. 
dark  pigm.  Kidneys  nil.  Pancreas  nil.  Bladder  normal.  Intestines,  large 
intestine  full  of  hard  fseces.  Parasites,  many  ankylostomes,  very  few  asc.  lumbar, 
no  trichocephalus  dispar.    Mature  perstans  in  mesentery.    4  ^  portion  ^  . 

Brain. — Dura  mater  not  adherent  to  the  calvarium.  Vessels  very  congested. 
Longitudinal  sinus  full  of  coagulated  blood.  Pia-arachnoid  over  the  convexities 
thickened  and  opaque,  no  flattening  of  convolutions.  Cerebro-spinal  fluid  slightly 
turbid  and  in  excess.  On  section  tissue  of  brain  firm  ventricles  not  dilated. 
Pituit.  body  normal,  cerebellum,  pons,  medulla  nothing  macrosc.  Cord  not 
examined. 

Histological  Examination. — Brain.  Usual  mononuclear  exudation  under  pia 
and  round  vessels  in  interior  of  brain,  much  slighter,  however,  than  in  the  other 
eases.    Capillaries  congested. 

Spleen. — Old  malarial  pigment. 

Liver. — Old  malarial  pigment,  cloudy  swelling  of  cells. 
Kidneys. — Cloudy  swelling  of  epithetial  cells. 

Mesenteric  Gland. — Some  thickening  of  capside,  no  congestion  or  dilation  of 
vessels.    Lymph,  tissue  apparently  normal. 

Case  4.— Tounionza.  F.,  26.  Ad.  July  18,  1902.  Dis.  Seijtember  30,  1902. 
Died.    P.M.    Native  of  Busi,  Uganda  :— 

Familg  History.— C\\.  2.  1  died  of  S.  S.  in  hospital  No.  5,  others  said  to  be 
healthy.    B.  &  S.  O.    Half-brother  1.  h. 

Pers.  History.— Bvovghi  in  from  Busi.    Nothing  else  obtainable. 

State  on  ^tZn?.— Apparently  ill.  Tremor  of  tongue  very  marked,  also  in  muscles 
of  neck.  Arms,  fine  tremor,  legs  also.  Covered  with  scabies  from  Load  to  foot. 
Lymph,  glands  in  sub-mental  region  and  under  jaws.  Also  in  groin,  tliose  on  rg. 
tide  tender.  T.  100.  P.  86.  Glands  not  very  large.  No  cough  or  evidence  of 
other  disease. 

Circ.  System.— v.  86.  Eeg.  equal.  Vol.  small,  tens.  low.  V.  W.  not  thickened. 
A.  B.,  5th  space,  3^  inches  from  m.  1.  u.  b.  3rd  rib,  r.  b.  li  inches  rg.  of  m.  1., 
1.  b.  4  inches  from  m.  1.  Ausc.  M.  A.  First  sound  nil.  Syst.  murmurs  at  A,  a! 
iind  P.  A.,  second  nil. 
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Resp.  System. — 18.  Reg.  equal,  bIioHow.  Tliorac.  abdoiii.  Note  res.  all  over. 
Br.  feeble  and  faint.    Vesic.  iiipp.  not  prolonged. 

Aliment.  System. — Inspec.  nil.  Spleen  palpable.  Liver  R.  D.  5th  rib,  A.  D. 
Gth,  L.  B.  i  inch  below  C.  M.  Spleen  U.  B.  7th,  L.  B.  2  inches  below  C.  M.  Ant. 
to  near  mid-line. 

Urinary  Syntem. — July  24.  Menstruating  exam,  postponed.  August  5. 
Quant.?   Dep.    Miic,  sp.  gr.  1025.    No  alb.,  blood,  or  sugar. 

Lymphaliv  System. — Enlarged  glands  post  triangles,  nil  sub-mental,  nil  axilla?. 
Shotty  in  both  groins,  more  so  on  right  than  left. 

Ntrvous  System. — Very  stupid  and  unintelligent.  Heavy  silly  expression.  No 
mar'.;ed  sleep.  No  delirium  or  coma.  Will  not  answer  questions  well ;  speech 
slow  and  mumbling. 

Cranial  Nervss. — Smell  and  sight  impossible  to  determine.  No  paralysis  eye 
muscles;  no  nystag'nus.  Pupils  equal,  mod.  dil.  React  to  light  and  accom.  No 
facial  paralysis  or  of  other  cranial  nerves. 

Motor  Functions. — Motor  poor,  diminished.  Co-ordination  impaired.  Muscles 
somewhat  flabby.  Tremor  fine  mai'ked  in  tongue  and  arms  and  legs.  Weakness 
of  legs,  no  def.  paralysis. 

Sensory  Functions. — Touch  unimpaired.  Hyperasthesia  all  over.  Temperature 
sens,  about  normal.  Resists  being  handled  greatly,  and  giyes  short  cries  of  pain. 
Hyperasthesia  of  5th  nerve  where  brandies  come  out. 

Reflex  Functions. — Plantar,  present  good,  also  other  superficial?.  Knee  exagge- 
rated both  sides,  rg.  more  than  left.  Organic.  Passes  water  in  bed,  also  motions, 
this  however  probably  due  to  inability  to  get  out  of  bed.  No  ankle  clonus.  Gail. 
Peculiar,  slow,  and  shuffling.    Throat,  nose,  etc.,  nil. 

Further  Notes. — August  1.  A  little  worse  ;  very  dull  and  stupid.  Resists  being 
touched  very  much.  Evident  pain  mensl mating,  and  passing  water  in  bed. 
Drowsiness  marked. 

August  5.  Slightly  better,  very  dull  and  stupid.  Eruptions  diminishing  greatly 
under  sulphur  and  cleanliness.  Knee  reflexes  still  very  exaggerated  both  sides. 
Spleen  punct.  5  p.m.  Yesterday  and  to-day  has  oea-ed  passing  motions  in  bed,  so 
probably  no  paralysis  of  sphincters,  only  weakness  and  no  proper  nur«ing 
facilities. 

August  13.    Q.  grs.  5.    Mag.  siilph.  5j,  twice  daily;  eruptions  much  better. 
Much  better  again,  gets  up  daily  and  eats  well. 
August  18.  No  chinge. 

August  25.  Much  worse.    Dull  apathetic  expression.    Patient  does  not  get  up. 
Tremor  much  increased.    Knee  reflexes  exag.,  especially  right  side. 
August  26.  No  change. 
August  28.  A  little  better. 
August  30.  No  change. 

September  2.  Better.    She  is  able  to  get  up.    Tremor  of  tongue  and  hands  well 
marked.    Knee  reflexes  still  exag.,  espec.  right  side. 
September  8.  About  the  same.    Med.  stopped. 

September  11.  Tremor  in  tongue  very  mavked.  Also  in  arms,  emaciation 
becoming  marked.    Goes  about  now  outside  all  day. 

September  18.  Worse  again.  Very  drowsy.  Taken  to  bed.  Passing  motions  in 
bed.    No  eruptions  now.    Emaciation  extreme. 

September  23.  Looks  a  little  better,  brighter,  does  not  leave  bed  now,  however. 
Tremors  very  marked.  Emaciation  extreme.  Temp,  subnormal.  Reflexes  still 
si.  exag.  about  the  same. 

September  24.  Very  apathetic.  Tremor  in  (ongue  and  hands  very  marked. 
Looks  bad. 

September  25.  Much  the  same.    Lying  in  bed.    Extremities  vecy  cold. 
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September  27.  Semi-conscious.    Not  sleeping,  ciiii  bo  rouse:!  by  sliiiiuliilioii. 

September  28.  Seiiii-conscious.  Mucus  welling  from  mouth  aiid  nose.  Voiy 
bad.  Keueses  still  present,  but  now  greatly  dimini.sbed.  Pvilse  impercepliblo  ufc 
wrist.  Very  cold,  espeeiallj'  extremities.  Eesista  being  touched,  vvliii-h  appi\- 
renlly  causes  great  pain.    Cries  out. 

September  29.  la  a  state  of  (^oma,  almost  complete  ;  can  be  roused  only  witli 
great  ditRculty.  Temp,  very  low.  Motions  passed  spontaneoutly.  Jtmaciation 
marked. 

September  30.  8  a.m.,  complete  coma;  respirations  deep,  laboured.  Eyes  wide 
open,  conj.  glazed.  Eetlexos  there  still  present.  Cadaveric  smell,  i  r.M.,  gtill 
living.    6  P.M.,  died. 

Talkie  of  Blood  Counts. 

1902. 

August      15.    E.,  2,700,000;  W.,  4300;  Hb.,  62  per  cent. 

August  19.  R.,  2,160,000 ;  W.,  3750;  Hb.,  60  per  cent.  ;  P.  M.  N.,  52  per 
cent.;  L.  M.,  30  per  cent.  ;  1.,  14  per  cent. ;  E.,  4  per  cent.  ; 
T.,  0  per  cent. 

September  18.    E.,  3,000,000;  W.,  4300;  Hb.,  65  per  cent. 

September  23.    R,,  3,160,000 ;  W.,  4370  ;  Hb.,  65  per  cent. 

September  24.    R.,  3,000,000  ;  W.,  4300  ;  Hb.,  64  per  cent. 

September  25.    E.,  2,800,0  0;  W.,  3100;  Hb.,  64  per  cent. 

September  26.    R.,  2,400,000 ;  W.,  3 120  ;  Hb.,  60  per  cent. 

September  27.    R.,  2,600,000  ;  AV.,  3100;  Hb.,  60  per  cent. 

September  28.    R.,  2,720,000;  W.,  12,500;  Hb.,  60  per  cent. 

September  29.    R.,  3,100,000;  W.,  26,800;  Hb.,  64  per  cent.  ;  P.  M.  N.,  72  per 

cent. ;  L.  M.,  15  per  cent. ;  1.,  13  per  cent.  ;  E.,  0  per  cent.  ; 

T.,  0  per  cent. 

SeiJtember  30.  8  a.m.,  R.,  4,280,000;  W.,  25,600;  Hb.,  75  per  cent.;  4  p.m., 
R.,  4,680,000;  W.,  15,600;  Hb.,  80  per  cent. 

Post  mortem,  October  1,  8  a.m. 

External  Appearances. —  Extreme  emaciation.  Many  pigmented  spots,  about 
the  size  of  a  florin,  all  over  body.  No  signs  of  the  old  scabies.  No  bed  sores  or 
eruptions. 

Thorax. — No  pericardial  fluid.  Heart  small.  Muscular  substance  somewhat 
flabby.  Rg.  auricle,  a  lot  of  p.  m.  clot,  valves  healthy  ;  no  endocarditis.  Aorta 
healthy. 

Lungs. — No  pleural  fluid.  E.  L.,  healthy.  No  congestion  ;  some  oedema  of  base 
of  lower  lobe ;  no  bronchitis  or  pneumonia.  L.  L.,  a  little  oedema  and  congestion 
of  lower  lobe. 

Abdomen. — No  peritoneal  fluid.  Exam,  of  freces  just  after  death  showed  ova  of 
ascaris,  ankylostoma,  oxyuris  vermieidaris,  and  Bilharzia. 

Licer. — A  few  adhesions  to  diapbragm.    Old  malarial  pigmentation. 

Spleen. — Enlarged  markedly.  Capsiilc  slate  coloured.  Section  pigmented, 
chronic  malarial. 

Kidneys. — R.  Capsule  strips  easily  ;  substance  normal.    L.  ditto. 

Stomach. — Nil.  Diiodentmi  a  few  punctiform  points ;  no  ankylostomes  there, 
but  many  in  tipper  part  of  jejunum.  Intestines  nil.  Eectum,  four  small  ulcerated 
hsemorrhagic  spots  small  in  size,  scraping  many  Bilharzia  ova.  Embryo  adults 
not  found. 

Parasites. — Ascaris  lumbricoidos ;  many  ankylostomes;  many  trichocephalus 
dispar.  Many  bilharzia.  Ova  numerous.  Bladder  healthv.  Uterus  hoalthv. 
Vagi  na,  some  old  inflam.  and  ulcerative  change  near  vulva. 
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JVecA'. — Nil. 

LijDiph.  <S'//.v/pjH.— Eiilurgcd  in  all  areas,  ]  ca  t;>  Irazil  lu.t,  four  jjostorior  abdom. 
•ones  as  largo  as  walnuts,  very  hard. 

i/et/f?.  — Calvariuni  nob  thickened.  Dura.  Some  congested  vessels  on  upper 
jispect.  No  excess  sub-dural  iiuid  and  no  adhesions.  Jr'ia  arachnoid  clear ;  no 
■excess  of  fluid.  Veins  over  vertex  congested.  Very  little  macroscopic  change ; 
•other  parts  of  brain  no  change  noticeable  ;  cord  not  taken  out.  Lat.  ventricles 
not  dilated,  contained  a  little  liuid. 

ILisLological  Examinalion. — Spleen  and  liver  much  malarial  pigment.  Brain 
presented  same  appearance  as  former  cases.  Meningeal  exudation,  and  also  peri- 
vascular infiltration  in  substance,  latter  not  very  marked. 

Case  5.— Yaro.  M.,  35.  Ad.  Jiily  18,  1902.  Dis.  September  4,  1902.  Died. 
I'.M.    Nalive  of  Buse,  Uganda  :  — 

Fam.  Ilisf.—  'F.,  d.  ?  M.,  d.  ?  B.,  L,  40.    S.  1, 1.  h.,  ch.  0. 

Per*.  Hist. — A  labourer,  brought  in,  said  to  be  Buffering  from  Sleeping 
iSicknesiS. 

State  on  Adimsi. —  Ueavy,  stupid,  unintelligent  man,  speech  slow  and  thick. 
Some  emaciation,  skin  dry  and  hai'sh,  covered  with  old  scabs  and  sores,  pruritus  ; 
scratching  hiniselF.  Enlarged  glands,  triangles  of  neck,  sub.  max.,  sub-mental, 
also  groins  and  axilla;.  Tremor  fine  in  tong^^e,  also  slight  in  hands,  not  in  legs. 
T.  99,  P.  88,  R.  16.  Walk  typical  slow,  and  pushes  feet  along  ground  rather  than 
raising  them. 

Circ.  i^yst. — P.  100,  reg.  eq.,  vol.  very  small,  tens,  low,  V.  W.  imtliickened. 

H.  ,  u.  b.,  3rd  r.,  r.  b.,  1  inch  to  rg.,  m.  1.,  1.  b.  4  inches  to  If.,  m.  1.,  a.  b.,  5th,  s.  p. 
3J  inches  IF.  of  m.  1.    Aus.    Sounds  faint,  espec.  at  base,  no  murmurs. 

Uesp.  Syst. — E.  16,  reg.  eq.,  thor.  abdom.  Insp.  nil.  Palp,  reson.  Note  all 
•over.    Ausc.    Vesicular  ordinary. 

Aliment.  Syst. — Tongue  small,  pointed,  lips  not  thick,  fur  on  dorsum.  Appetite 
good.    Bowels  constip.    Abd.  nil  on  insp.    Liver,  \i.  b.,  r.  cl.,  6th  r.,  a.  d.,  7th  r., 

I.  b.  c.  m.    Spleen,  u.  b.,  8  r.,  1.  b.,  12th  r.    Ant.  mam.  liue,  enlarged. 

Urinary  Syst. — Sp.  gr.  1018,  no  alb.,  blood,  or  sugar.  Straw-coloured.  Slight 
deposit  of  mucus. 

Skin. — Eoiigh,  dry,  Larsh,  old  scratch  marks.     Covered  with  old  dried-up 
pustular  scabs  all  over  body.    Always  scratching  himself. 
Lymphatic  Syst. — Glands  enlarged  generally. 

Nerv.  System.— Heavy,  dull,  stupid,  slow  speech,  imperfect  articidations.  No 
delirium  or  n.arked  tendency  to  sleep,  hut  drowsy  and  stupid.  Cranial  nerves,  no 
paralysis  evident. 

Motor  Hunciions. — Muscular  nutrition  poor,  though  no  marked  emaciation. 
Grip  feeble  for  a  man  of  his  age  and  development.  No  paralysis.  Incoordination 
impaired  distinctly.  Romberg's  sign  present.  Other  coordinated  movements 
impaired  also.  Pino  tremor  tongiie  and  arir.s,  none  in  legs.  No  rigidity  or 
contraction. 

Rejlex  Functions. — Knee  reflexes  present.  Moi  e  marked  left  than  right.  No 
ankle  clonus.    Superficial  present,  slight. 

Sensory  Ftinctions. — Pain,  touch,  and  temp,  present;  no  hyperasthcsia. 

Special  Senses.— 'Eyes,  pupils  equal,  mod.  dd.,  react,  to  light  and  accom.  No 
nystagmus.    No  ocular  paral^  sis. 

Further  Notes. — August  14,  1902.  About  the  same,  pulse  increased  in  frequency, 
120,  very  small  vol.  and  low  tension.    Sounds  very  faint,  tremors  about  the  same. 

August  2'k  In  the  last  few  days  patient  lias  got  much  worse,  mucli  wasted, 
extreme  weakness,  bedridden. 
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August  29.  Sub-noruial  teinp  ,  thready  pulse,  drowsiness  Tory  iTia>-kcd  ;  he  .slcepd 
also  much  more  than  ho  used,  no  contractures,  no  convulsive  fits. 
August  31.  No  change. 

September  3.  Very  ill,  about  dying.  Cold,  sub-normal  temp,  comatose.  Eyes- 
open,  conj.  reflex  still  present,  slight.  Saliva  dribbling  from  mouth.  Uiu-onsciuus. 
Emaciation  becoming  very  marked.  No  fits.  Pulse  throadv,  almost  imper- 
ceptible.   Motions  passing  spontaneously.    Jaundice  of  conj.  appeared  yesterday-. 

Table  of  Blood  Counts. 

1902. 

September  11.  R.,  3,875,000;  W.,  8,TO0  ;  Hb.,  70  per  cent. 
September  18.  E.,  4,360,000;  W.,  10,000  ;  Hb.,  8^  per  cent. 
October       9.    R.,  4,200,000;  W.,   8,000  ;  Hb.,  Si  per  cent. 

September  4.  Died  about  6  A.M^.    Post-mortem  examination  at  10  k.sr. 

Ext.  Appearances. — Body  considerably  emaciated.  Skin  dry  and  hai-sh.  Pig. 
scars  all  over  body,  especially  legs  ;  no  bed  sores.    Jaundice  in  conjunction. 

Thorax. — No  pleural  effusion.  Old  adhesions  upper  part  of  left  lung.  Left 
lung  healthy.  iZi^/if  lung  rather  deeply  congested.  Fericardium,  no  Beare 
substance,  degenerated,  flabby.    Valves  competent,  aorta  healthy. 

Abdomen. — Fat  on  section,  very  yellow  icteric  staining. 

5p/eeji.— Enlarged,  perisplenitis,  old.  Capsule  slate -coloured.  Section,  con- 
gestion and  pigmentation. 

Liver. — Enlarged,  adherent  to  diaphi-agm ;  old  perihepatitis.  Section,  con- 
gestion, and  fatty  infiltration. 

Gall  Bladder.— M-ViCh  distended.  Duct  blocked  by  a  soft  dark  coloured  gaU 
stone,  also  several  smaller  ones.  Contents  of  gall  bladder  black,  grumous  liquid. 
Opening  into  duodenum  patent. 

Stomach. — Hour-glass  constriction,  enlarged.  Inner  surface  no  old  ulceration-. 
Part  opposite  constriction  thicker  than  rest.  Duodenum  and  intestines  contain 
much  sUmy  mucus,  otherwise  normal.  Ctecum  loaded  with  hard  fa?ces.  Parasites, 
Aukylostomes  plenty,  also  Trichocephalus  dispar  ;  no  Lumbricoidcs. 

Bladder. — Nothing  to  note. 

Kidneys. — R.  capsule  strips  easily.    No  inflam.    L.  ditto. 

Pancreas. — No  congestion,  normal  in  consisteuce. 

Mesentery . — Numerous  enlarged  glands,  from  pea  to  hazel  nut. 

Neck. — Tonsils  slightly  enlarged.  Larynx  healthy.  Glands  of  a  general  small 
size.  Sub-mastoid.  Sub-maxillary.  Sub-mental,  and  in  the  t.-iangles.  No  sup- 
puration or  breaking  down.    Thyroid,  nothing  to  note. 

Bead. — Scalp  fat,  markedly  yellow,  bile  stained.  Calvariiim  normal  con- 
sistence. Lony  Sinns  contains  some  fluid  blood,  and  also  a  dark  red  clot.  Dura 
Mater.  Slightly  adherent  in  places  in  middle  line,  otherwise  not.  Slight  excess 
of  fliiid.  Pia  arachnoid  can  be  stripped  easily  without  erosion.  Vessels  on  vertex 
much  congested.  Siib-pial  fluid  in  excess,  not  turbid,  markedly  bile'stained. 
At  places  recent  lymph.  No  pus  or  suppuration.  Convolutions  no  flattening  and 
no  adhesion  of  Pia  in  sulci.  Appearance  of  Pia  arachnoid  membrane  somewhat 
opaque.  A  considerable  amount  of  fluid  in  ventricles.  Pons,  Pituitary  bodv, 
Medulla  and  Cerebellum,  nothing  of  note  macroscopically.  Curd.  Dura  not 
adherent.  No  congestion  of  vessels.  Pia  strips  readily.  Substance  of  cord 
apparently  healthy  macroscopically. 

Bistoloyical  Exam.  Brain. — Usual  exudation  on  meningeal  surface,  slight 
rovmd  vessels  in  substance. 

Pons. — Slight  exudation  round  vessels. 
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Medulla. — Similar  exudation,  and  about,  same  in  amount. 

Spinal  Cord. — Corvloal  region.    Meningeal  cxudution,  also  in  some  vessels  iji 
grey  matter,  not  in  white.    Other  regions  similar. 
Solatia  Nerve. — Degeneration  ? 

Cerehtllum. — Usual  exudation  in  suliu  and  on  outer  surface. 
S tomacJi .—Ci\\ttvr\\  of  mucous  membrane.    Wall  hypcrtrophid,  especially  sub- 
mucous layer. 

Case  6.— Kasokabilia.  M.  32.  Ad.  July  18,  1902.  Dis.  August  31 ,  1902.  Died. 
P.M.    Native  of  Buse,  Uganda  : — 

Fam.  Rist.—F.  1.  h.    M.  d.    B.  2.  1.  h.    S.  0.  Cli.  2.  d.  ? 
Peru.  7/1*^. —  Labourer.    Prev.  ill,  nil.  ex.  s.  pox. 

State  on  Ad. — Big  burly  negro,  pitted  witli  old  small-pox  marks.  Heavy 
•expression,  not  drowsj.  Very  marked  tremor  in  tongue  and  arms,  legs  fine  in 
character.  "Walk  impeded,  puts  feet  down  all  right,  rather  shuffling.  Old  eears  and 
dried  spots,  one  large  scar  on  right  biittock,  one  on  left  knee,  many  on  legs.  Old 
spots  limbs  and  body.  G-lands  small  in  both  triangles,  also  slight  under  jaw. 
Shotty  and  hard  enlarged  glands  both  groins.  Skin  rather  dry  and  harsh,  lustreless. 
Eats  well.    T.  102"  P.    P.  100.    R.  20. 

Circ.  System. — P.  100,  Rg.  equal,  small  vol.,  low  tens.,  V.  W.  untliickened.  a.  b. 
5th  space,  3  inches  from  m.  1.  u.  b.  3rd  rib,  r.  b.  1  inch  rg.  m.  1.  1.  b.  3^  inches 
from  m.  1.  at  4th  rib.    Sounds  faint,  no  murmurs,  better  heard  base  than  apex. 

Respir.  Sysl.  —  'R,.  20  equal  reg.,  Ihoracic  abdominal.  V.  P.  normal.  Note 
resonant  all  over  breathing,  ordinary  vesicular,  no  prolongation  expiration. 

Aliment.  System. — Tongue  flabby,  dirty  fur.  Bowels  constipated.  Abd.  nothing 
on  inspection.  Liver,  u.  b.,  r.  d.,  5th,  a.  d.  6th  1.  b.,  c.  m.  Spleen,  u.b.  7th,  1.  b. 
12th  ant  c.  m.  in  mam.  line. 

Urinary  System. — Sp.  gr.  1012,  no  alb.,  blood  or  sugar,  deposit  nil.  Xo 
subjective  symptoms. 

Skin. — Old  scars  buttocks,  limbs,  knee,  and  lower  leg.  Skin  harsh  and  dry,  no 
pruritus. 

Lymph.  System. — Small  enlarged  glands  in  triangles  of  neck  and  sub-mai.  hard 
in  consistence  ;  also  in  both  groins  and  axilla?. 

Nervous  System. — Not  specially  dully  or  drowsy.  Answers  questions  intelligently. 
Cranial  Nerves.    No  paralysis  in  evidence. 

Motor  Functions. — Legs,  muscles  flabby.  No  marked  emaciation  of  any  part  of 
body.  No  incoordination.  No  Romberg's  symptom.  Tremor  very  fine  marked  in 
tongue,  hands,  arms,  and  legs.    Very  noticeable  feature  of  case  on  inspection. 

Sens.  Functions. — No  impairment,  touch,  temp,  or  pain  sense.  Pain  sense  increased, 
some  hvpertesthesia  in  limbs. 

Rejlexes. — Superficial  present.  Knee  equal.  Slightly  diminished.  No  ankle 
clonus. 

Special  Senses. — Eye,  no  ocular  paralysis.  Pupils  equal,  mod.  dilated,  react  to 
light  and  accommodation.    Smell  unimpaired,  hearing  also. 

Further  Note*.  July  25.  Tremors  very  marked,  increased,  eats  well  and  gets 
up  daily  and  goes  outside. 

August  1.  Much  the  same,  tremors  still  very  marked,  tongue,  arms,  body  and 
legs. 

August  7.  Worse.  Taken  to  bed  to-day  and  has  not  been  up.  Still  eats  well, 
tremors  as  before. 

August  12.  Never  out  of  bed  since  7th,  passed  water  in  bed  to  day  for  first 
time,  due  to  weakness  and  inability,  probably  did  not  ask  for  urine  dish.  Very 
weak  and  getting  rapidly  worse. 
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Augu-t  13.  Passed  water  and  ficcos  in  bed  to-day.  Circ.  Si/st.  A.  b.  not  palp, 
borders  as  before.  Soundi  almost  indistinguisliable.  P.  130,  praut.  no  vol.  or 
tension,  almost  iuipossiblo  to  feel.  Resp.  System.  Notliing  in  chest,  reson.  note 
at  bases  and  no  prolongation  in  expiration  or  auscultation. 

Aliin.  Si/sf.—Aa  beloie. 

Nerv.  Si/st. — For  last  sis  dajs  trouiors  liave  increased  and  aro  now  so  marked 
as  to  sliake  bed  clotlies.  Not  course,  still  line  in  nature.  Some  riijiditj  of  neck, 
and  painful  when  touched.  Contracture  of  legs,  flexion  of  thighs  on  abd.  and 
legs  on  thiglis  appeared  six  days  ago  and  is  now  marked,  cannot  atraiglitcn  tliem, 
and  cries  out  with  pain  when  one  trios  to  do  so.  Reflexes  difncult  to  obtain  owing 
to  contracture,  but  still  present. 

Sens.  Functions. — Some  lijpercesthesia  about  neck  and  marked  pain  in  legs. 
Temp,  sense  unimpaired. 

Spec.  Senses. — Eyes  wide  open.  Pupils  equal,  mod.  dil.,  react  to  light  and  accom. 
Patient  very  weak  and  apparently  near  end,  still  eats  of  own  accord. 

August  14.  Still  living.  Sordes  on  gums  and  teeth,  foul  smell,  very  weak. 
Urine  drawn  off  by  catheter,  a  little  blood  from  urethra,  which,  accounts  for 
resulting  sliglit  trace  of  albumin.    Jfo  sugar. 

August  15.  Sliglitly  better. 

August  16.  About  same,  extremities  cold,  pulse  very  feeble,  passing  motions  in 
bed. 

August  18.  Still  living.  Tremors  excessive.  Eyes  wide  open,  no  paralysis 
definite.    Passing  motions  in  bed. 

August  19.  Puise  imperceptible.  Extremities  cold.  Much  piirulcut  diseliarge 
welling  out  frona  nose,  passing  motions  in  bed.  Marked  leucocytoiis  suddenly 
appeared  to-day. 

August  23.  Great  fall  in  temp.,  extreme  weakness.    A  skin  eruption  with  large 
blebs  on  the  left  forearm,  liquid  of  blebs  clear,  containing  very  few  leucocjtes. 
August  24.  No  change. 

August  25.  The  contents  of  the  blebs  has  become  purulent,  dresiing  with 
sublimat. 

August  27.  General  conditions  much   worse.     Pulse   almost  imperceptible, 
respiration  frequent  and  shallow,  less  tremor. 
August  28.  N^o  change. 
August  29.  No  change. 

August  30.  Pulse  imperceptible,  respiration  shallow  and  very  freqiient  (44), 
extremities  cold. 

August  31.  The  patient  died  suddenly  about  5  A.M. 


Table  of  Blood  Counts. 

1902. 

August  14.    E.,  3,812,000  ;  ^Y.,  5400  ;  Hb.,  75  per  cent. 

August  15.    E.,  4,000,000;  W.,  6870  ;  Hb.,  78  per  cent. ;  P.  M.  N.,  56  per  cent.; 

L.  M.,  28  per  cent.  ;  1.,  12  per  cent. ;  E.,  1  per  cent. ;  T.,  3 
per  cent. 

August  19.    4  p.iT.    R.,  5,200,000;  W.,  33,125;  Hb.,  90  per  cent.;  P.  M.  N., 

70  per  cent.;  L.  M.,  20  per  cent.;  1.,  8  per  cent.;  E.,  0 

per  cent. ;  T.,  2  per  cent. 
August  20.    4  P.M.    E.,  6,200,000  ;  W.,  22,000  ;  Hb.,  100  per  cent.  ;  P.  M.  N  , 

70  per  cent. ;  L.  M.,  17  per  cent. ;  1.,  13  per  cent. ;  E.,  0, 

per  cent. ;  T.,  0  per  cent. 

P.M.  10  A.M.,  5  hours  after  death. — ^Body  very  emaciated.  Bed-sores  on 
trochanters.    Glands  palpable,  neck,  axilla,  groin. 
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2'horax. — Eolations  of  organs  iiiiiiiriil.  Pericardium  appears  nor:r.!il,  a  von,- 
small  amount,  of  clear  (luid.  Heart  not  enlarged.  Flabby,  much  fat.  Valves 
competent.    Nothing  to  be  noted  in  tlie  aorta.    Lungn  normal,  no  ])leiiral  effusion. 

Abdomen. — Eolation  of  organs  natural.  No  peritoneal  cffutioii,  mesenteric  glands 
enlarged.  Licer,  not  enlarged,  normal.  Spleen,  sliglitly  onl.irged,  enpniile  slate- 
coloured  on  section,  very  dark  pigment.  Kidneys,  ni],  I'ancreax,  ni\.  BladJer,  nil. 
Intestines,  largo  intestine  full  of  hard  fa?ccs.  Parasites,  many  anlijl.,  few  ast-. 
lumbr.,  no  trio,  dispar. 

Brain. — Calvarium  dense  and  hard,  symmetri  al.  Dura  nniter  not  jidhercnt, 
vessels  very  congested.  Longitudinal  sinus  full  of  coagula.  Pia  arachnoid  over  the 
convexitic?  opaque,  can  be  stripped  -without  erosions,  no  flatteiiin<T  or  wasting  of 
couTolutions,  cerebro-spinal  liquid  a  little  turbid  and  in  excci<.s.  On  section  tissue 
of  brain  from  rentricles  not  dilated.  Pit.  body  normal.  Cerebellum,  pons, 
medulla  appear  normal.    Cord  looks  healthy  macroscopicallv. 

Histolof/ical  ISxamination. — Braiu.  Picture  of  usiuil  Sleeping  Sickness,  meningo 
encephalitis.  Infiltration  of  small  cells  under  pia,  mononuclear  lymphocytes 
spreading  down  the  sulci.  Vessels  in  substance  of  brain  packed  round  ■nit^ 
a  layer  of  mononuclear  leucocytffs.  No  other  changes  visible.  Similar  changes  in 
pons,  medulla,  and  cord. 

Case  7.— Msavikn  (No.  1).  F.  12.  Ad.  July  31,  1902.  Dis.  September  16, 1902. 
Died.    F.M.    Native  of  Buse,  Uganda  : — 

Faml.  Hist. — Unobtainable. 

Slate  on  Adm. — Peculiar -looking  child.  Standing,  fine  tremor  seen.  Left  foi-e- 
aim  flexed  at  elbow  and  held  with  extensor  surf,  uppermost,  drop  wrist.  Other 
arm  normal  as  to  position,  fine  tremor  in  both.  Walks  peculiarly,  dragging  limbs, 
also  walks  with  toes  cf  left  foot  in  air.  This  foot  badly  infected  with  jiggers, 
probably  explains  position.  Tongiio,  fine  tremor.  History  of  headache,  but  none 
now.  Enlarged  glands  iu  post,  triangle  of  neck  and  under  jaws,  also  inguinal 
glands  shotty  in  consistence.  Skin  smooth,  no  pruritus  or  eruption  of  auv  kind. 
Passes  motions  normally.    Some  rigidity  of  neck,  especially  on  left  side. 

Circ.  System.— 98.  Eeg.  equal.  Vol.  small,  tens,  low,  V.  W.  nil.  A.  B.  6ili 
sp.  3J  inches  from  m.  1.,  u.  b.  3rd  rib,  1.  b.  4  inches  from  m.  1.,  r.  b.  1  inch  to  rg. 
m.  1.    Ausc.    Sounds  distinct,  no  murmurs. 

Resp.  System. — E.  16.    Eeg.  equal.    Aits.    Vesiculai",  note  reson.  all  over. 

Alim.  System. — Insp.  nil.  Liver  u.  b.,  r.  d.  5th,  a.  d.  6tli,  1.  b.,  c.  m.  Spleen. 
u.  b.  7th,  1.  b.  12th  r.    Bowels  constip.,  motions  passed  normally. 

Urinary  Syst. — Quant.  ?    Dep.  muc.,  sp.  gr.  1024.    No  alb.,  blood,  or  sugar. 

Nervous  Syst. — Rather  frightened-looking  child.  No  drowsiness  or  mnrked  slee]> 
tendency.  No  coma  or  delirium.  Speech  unaffected.  Cran/ai //erce*,  no  paralysis 
evident.  Motor  Functions,  marked  wasting  and  feebleness  of  leg  miiscles  and  arm. 
Grip  feeble.  Fine  tremor  tongue,  arms  and  legs.  Left  arm  held  in  peculiar 
position,  flexed  at  elbow  and  wrist  hangs.  Cau  be  straightened,  but  some  difliculty 
(contracture) .    No  incoordination. 

Sensory  Fund. — Unimpaired  generally.  Some  hyperiesthesia  locally  ia  legs  aacl 
anns.    No  pains  in  head.    Pain  complained  of  in  rg.  side  over  kidney. 

Eejlexes. — Superficial  slightly  diminished,  knee  present  ordinary,  rg.  increased 
left.    No  ankle  clonus.    Organic  nil. 

Special  t'enses. — Eye,  no  ocular  paralysis.  Pupils  equal  contiaet  to  light  and 
accommodation.    No  nystagmus. 

SHn. — No  eruptions  or  pruritus,  skin  smooth  and  glossy. 

Lymphatic  Sysl. — Enlarged  glands,  neck  shotty  in  ant.  and  post,  tiianglos.  Sub- 
mental, groins  also. 
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Further  Notes.— August  2.  ISlo  i:\uw'^e. 

August.  5.  Pain  over  rg.  side  gone.    No  headache.     Tremors  dist.  less.  Left 
knee  reflex  distinctly  exagg.,  rg.  very  slightly  increased.    No  ankle  clonus. 
Angust  13.  Quin.  5  grs.    Mag.  snlph.  5  j.  twice  daily. 

Ancrust  14.  Not  so  well,  tremors  increased  again.  Left  arm  more  contracture, 
Tendency  to  contracture  in  limbs. 

August  25.  Much  worse.    Bedridden.    No  drowsiness. 

August  30.  Patient  appears  in  great  pain,  crying  out  frequently,  half  unconscious. 
Does  not  answer  to  questions. 

August  31.  A  little  better,  does  not  cry  any  more. 
September  2.  Better. 
September  3.  No  change. 

September  5.  Much  worse.  Every  now  and  again  gives  sharp  cries.  Tremors 
much  more.    Does  not  leave  bed.    Feeds  with  difficulty.    Passing  motions  in  bed. 

September  8.  Worse.  Lies  in  bed.  Groaning  and  crying  out.  Tremors  very 
marked.    Emaciating.    Eyes  wide  open.    Passing  motions  spontaneously. 

September  11.  Very  bad.  Lying  in  a  semi-comatose  condition,  with  eyes  wide 
open.  Contracture  of  legs  excessive,  calf  on  thighs  and  latter  on  abdomen. 
Contracture  in  left  arm  more  marked  than  when  came  in.  Emaciating  rapidly. 
Large  deep  bed  sore  appeared  on  left  trochanter  with  slough  in  centre.  Does 
not  answer  questions  or  appear  to  hear  when  spoken  to.  Has  stopped  crying 
out.    Motions  passed  in  bed.    Nothing  cardiac  or  respiratory. 

September  15.  Very  ill.  Mucus  welling  from  mouth.  Semi-comatose,  does  not 
imderstand.    6  p.ir.  comatose,  cold  extremities,  sub-normal  temp. 

September  16.  Died  3  p.m.    No  fits,  continued  in  state  of  coma. 

Table  of  Blood  Counts,  &c. 

1902. 

August  20.  E.,  3,080,000  ;  W.,  4900  ;  Hb.,  66  per  cent. ;  P.  M.  N.,  54  per 
cent. ;  L.  M.,  14  per  cent. ;  1.  26  per  cent. ;  E.,  3  per  cent.  ; 
T.,  3  per  cent. 

September  12.  E.,  2,330,000  ;  W.,  5000  ;  Hb.,  56  per  cent. ;  P.  M.  N.,  61  per 
cent.  ;  L.  M.,  18  per  cent. ;  1.,  15  per  cent.  ;  E.,  4  per  cent. ; 
T.,  2  per  cent. 

September  15.    E.,  1,630,000  ;  W.,  13,120  ;  Hb.,  50  per  cent. 
Post  Mortem. — Died  3  p.m.    P.M.,  4  p.m.,  September  16. 

£xt.  Appearances. — Much  emaciated.  Large  bed  sore  over  left  trochanter. 
Another  one  over  upper  part  left  buttock.  Several  smaller  ones  over  dorsal  region 
of  back,  left  side.  Skin  dry  and  scaly,  no  old  scars,  no  scratch  marks,  no 
eruptions. 

Chest. — Pericardium,  no  fluid.  Valves  of  heart  competent.  Muse,  substance 
not  degenerated.  Pale  in  coloiir.  R.  Lung  congestion  and  some  consolidation  of 
lower  lobe  early.  Still  floats  in  water.  Substance  of  rest  of  lung,  very  little 
blood,  some  oedema.  L.  L.  no  congestion,  bloodless,  some  oedemafous  fluid.  Pleural 
cavity  no  fliiid,  many  old  adhesions. 

Abdomen. — Old  adhesions  round  spleen  and  liver.  Omentum  adherent  to  liver. 
No  fluid.  Liver,  ordinary  size.  Tissue  normal  in  appearance.  Gall  Bladder 
contained  a  little  bile,  green  colour.  Spleen  enlarged  slightly,  pigmented  substance 
and  capsule.  Pancreas  and  kidneys  normal.  Stomach  normal.  Intestines  full  of 
hard  faeces.  Parasites,  no  ankylostomes.  Many  trichocephalus  and  g-soaris 
lumbricoides.    Uterus  and  bladder  nil.    All  organs  very  antemic. 

Neck. — Thyroid  and  larynx  nothing,  enlarged  gls.  hard  in  consistence  in  all  neck 
areas,  groins,  femoral  and  otlicr  regions. 
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Brain. — Calvarium  rather  tliiu.  Dura  not  adherent,  no  fluid.  Sub-dural 
Tessels  congested.  Sinus,  some  dark  bhick  blood.  Pia-arachnoid  not  opaque, 
strips  easily,  practieully  no  excess  of  Ihiid.  Substance  of  brain  and  other  parts 
show  practically  nothing  macroscopically.  Cord  not  examined.  No  excess  fluid  in 
ventricles. 

Histological  Examination. — Spleen,  old  malarial  pigment.  Pig.  leucocytes  and 
a  few  lualig.  rings,  ittni/,  pneumonia  rg.  lower  lobe.  .fir«t»,  lymphocytic  exuda- 
tiou  very  marked  roimd  vessels  of  brain,  motor  area.  Medulla,  very  great  infiltra- 
tion round  vessels,  also  exudation  on  meningeal  surface.  Pons,  similar.  Case 
l^resents  features  of  an  excessive  infiltration  round  vessels  of  central  nervous 
system. 

Case  8.— Msavika.  F.  35.  Ad.  July  31,  1902.  Dis.  September  24,  1902.  Died. 
P.M.    Native  of  Biisi,  Uganda  : — 

Famili/  Eisfory.—F.  ?  S.  1.  L.    Ch.  0. 

iytate  on  Ad. — Stupid  expression,  dull  and  apathetic,  fine  tremor  in  tongue, 
none  in  arms.  Walk  slow  and  unsteady,  tendency  to  cross  feet.  Glands  enlarged 
post  triangles  neck,  also  both  groins,  size  of  beans,  none  sub-mental.  Harshness 
of  skin  on  arms,  on  body  soft.    No  pruritus  or  eruptions. 

Circ.  System. — P.  90.  Reg.  equal,  vol.  small,  tens,  lovr,  V."W.  imthickened.  a.b. 
not  pal.,  u.b.  2nd  rib  lower  bord.  E.B.  1  inch  to  rg.  m.l.  l.b.  5  inches  to  1.  of  m.l. 
Sounds  at  apex  very  faint,  no  murmur.  More  audible,  but  still  feeble  at  base,  no 
murmurs. 

Resp.  Syst. — R.  18.  Eeg.  eq.  Thor.  abdom.  No  cough.  Note  reson.  Ausc. 
nil. 

Alini.  System.  Liver  u.b.  E.d  5th,  a.d.,  6th  Lb.,  cm.  Spleen,  palp.  u.b.  7th, 
l.b.  just  below  cm.    Boioels  constip. 

Nerv.  System. — Excessively  stupid.  Lethargic  and  apathetic,  no  marked 
tendency  to  sleep. 

Cranial  Nerves. — No  paralysis. 

Motor  Funcs. — Slight  wasting  legs,  consistence  flabby.  Fine  tremor,  tongue, 
hands,  arms  and  legs.  No  incoordination.  No  paralysis,  vralk  heavy,  but  does 
not  stagger. 

Sens.  Functs. — Unimpaired,  touch  pain  and  temp,  sense  not  diminished  or 
exaggerated.  Reflexes,  superficial  present  well  marked.  Knee  reflexes  both 
increased,  equal  slight.    Organic  not  impaired.    Ankle  clonus  nil. 

Special  Senses. — Eye.  Pupils  equal,  mod.  dilated,  react  to  light  and  accom- 
modation.   No  nystagmus.    No  ocular  paralysis. 

Skin. — Harsh  and  dry,  no  papular  eruptions. 

Lymph.  Syst. — Glands  enl.  both  triangles  neck,  groins,  sub-maxillary,  sub- 
mental, and  axillary. 

Urinary  Syst.—  Sp.  gr.  1015.    No  alb.,  bl.,  or  sugar. 

Further  Notes. — August  5.    Stupidity  increased.    Doses  a  good  lot,  obeys  when 
told  to  do  anything,  very  slowly.    Appetite  very  good. 
August  13.  Q.  grs.  5.    Mag.  sulph,  5  ij.,  twice  daily. 

August  25.  Very  drowsy  appearance.    Patient  has  lost  flesh  in  last  days.  Knee 
jerk  increased,  especially  on  left  side. 
September  3.  No  change. 

September  5.  Emaciation  becoming  very  marked.  Tremors  increased.  Skm 
very  dry,  harsh,  pruritus,  though  no  eruptions.  Much  feebler,  walk  tottering  and 
difficult. 

September  17.  Took  to  bed  yesterday,  has  become  bedridden.  Tery  drowsy  and 
stupid,  emaciation  proceeding  rapidly. 
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September  23.  Completely  bedridden.  Tassing  motions  in  bed.  Emaciiitioii 
extreme.    Knee  reflexes  slightly  increased,  left  more  than  right.    L.l'.  done. 

September  24.  Very  ill.  Pulse  imperceptible  at  wrist.  R.  36,  deep  and 
laboured.    Couj.  glazed.    No  pneumonic  signs. 

10  A.-Ai.  Skin  extraordinarily  rough  and  thick.    Very  cold.    Temp,  sub-normal. 

3  ?..\r.  Died  suddenly.    No  fits  or  convulsions. 

Table  of  Blood  Counts. 

September  17.    R.,  2,620,000;  VP".,  7800  ;  Hb.,  62  per  cent. 
September  23.    R.,  1,950,000;  W.,  13,000;  Hb.,  4,2  per  cent. 

Fost- Mortem  JExamination.    Died  3  p.m.    P.  Mortem  4  p.m. 

Ext.  A ppearances. — Body  cold  ;  very  much  emaciated.  No  old  scars  or  bed  soi'cs. 
Skin  very  rough  and  harsh  all  over  body.  Some  old  scratch  marks.  No  eruptions 
of  any  sort. 

Thorax. — Fericarditm,  no  fluid.  Heart.  Some  p.  m.  clot  in  rg.  ventricle. 
Muscular  substance  pale,  firm  in  consistence,  no  degeneration.  Valves  competent. 
No  atheroma  or  disease  of  those  or  aorta.  Lungs.  No  pleural  fluid,  a  few 
adhesions,  old,  on  rg.  side.  Lung,  li.  Pale  and  bloodless.  No  congestion  or 
pneumonia.    A  few  collapsed  portions  near  pleura.    Lung,  L.    Ditto  to  rg. 

Ahdomen. — No  peritonitis.  Liver.  Not  enlarged,  section  normal.  Spleen. 
Slightly  enlarged,  section  dark  red,  capsule  not  markedly  slate-coloured. 

Stomach. — Some  thickening  of  middle  layer  at  pyloric  orifice.  Mucous 
membrane  healthy. 

Pancreas. — Nil. 

Kidney,  R. — Very  small.  Capsule  strips  with  some  difficulty.  Substance  pale, 
no  inflam. 

Kidney,  L. — Ditto  to  R.,  and  of  same  size. 
Uterus  and  Ovaries. — Nil. 

Bladder. — Distended,  mucous  memb.  ordinary. 

Intestines. — Contained  somewhat  liquid  dark  coloured  ffeces.  Appendix  normal- 
Parasites,  plenty  Ankylostomes,  no  trichocephalus  or  ascaris  lumbricoides. 
Mesenteric  glands,  small  enlarged.    No  mature  filarice  found  m  mesent. 

Neck. — Slightly  enlarged  left  tonsil.    Tongue,  larynx  and  pharynx  all  healthy. 

Lymphatics. — General  enlargement.  Glands  discrete.  Small  in  size,  average  a 
small  bean,  hard  in  consistence,  no  suppuration  anywhere. 

Head. — Calvarium  unthickened.  Sub-dural  fluid  much  in  excess.  L.S.  some 
dark  blood  clot.  Veins  over  vertex  full  of  dark  blood,  congested.  Some  capillary 
congestion  also.  Pia  arachnoid  not  opaque,  clear,  but  markedly  adherent,  especially 
in  sulci.  Some  excess  of  its  fluid  at  places.  Causes  a  little  erosion  at  places  when 
stripped.  Excess  of  fluid  in  ventricles,  and  both  lateral  ones  slightly  dilated. 
Pituitary  body,  pons,  medulla  and  cerebellum  nil  macroscopically.  Spinal  fluid 
drawn  off  by  lumbar  puncture  in  excess.    Cord  not  removed. 

Histological  Examination.    Spleen.— Yerj  old  malarial  pigment,  no  parasites. 

Brain. — Presents  ordinary  changes,  not  excessive  Mononuclear  leucocyte 
exudation  round  vessels  and  on  meningeal  surface  of  brain.  Other  organs,  some 
leucocytic  infiltration  in  substance  of  heart.    Liver  cloudy,  swelling. 

Case  9. — Kagawa.    F.,  18.    Ad.  August  11,  1902.    Native  of  Busoga  : — 

Earn.  Hist. — F.  d.  k.,  M.  d.  fever,  B.  ra.,  1.  d.,  si.  sickness.    Ch.  0. 
Pers.  Hist. — Six  months  ill.    Began  then  to  bo  drowsy,  had  to  be  awakened 
in  mornings.    No  illness  before. 

d  2 


{52 


Mr.  G.  0.  Low  and  Prof.  A.  Castellani. 


Stale  OH  Adm. — Good-looking  ■woman,  fairly  intelligent,  slight  tremor  of  longTie, 
none  in  arms.  Not.  drow.sy.  T.  103,  P.  130,  E.  28.  No  emaciation.  Glands 
Kniall  in  neck,  all  areas,  specially  on  left,  also  sub-maxillarv  region.  Groins,  big 
glands  both  sides,  some  as  large  as  .small  walnut.  Sliglit  drowsy  and  lieavy 
expression.    No  rash  or  pruritus. 

Cifc.  St/.sl. — P.  130,  reg.  eqiuil,  vol.  small,  tension  low,  V.  W.,  unthickcncd ; 
a.  b.  palpable,  5th  sp.,  8i  inches  from  m.  1.,  u.  b.  3rd  rib,  1.  b.  4  inches  from  m.  1., 
r.  b.  1  inch  rg.  m.  1.    Ausc.    Soimds  distinct,  uo  murmurs. 

Itexpir.  System. — 28,  reg.  equal,  si.  hoarseness.  V.  F.  not  increased.  Note 
resonant.    Sounds  normal. 

Aliw.  Si/stem. — Tongue  dirty,  heavy  wliite  fur.  Appetite  good.  Bowels  con- 
Hiipated.  Nothing  on  inspec.  Stomach  not  enlarged.  Liver  u.  b.,  r.  d.  6th,  a.  d. 
7th,  1.  b.  c.  m.    Spleen  w.  b.,  9th  r.,  1.  b.  11th. 

Urinary  System. — No  suhjectiv'e  symptoms.  1018.  No  alb.,  blood,  or  sugar. 
Deposit  of  phosphates. 

Skin. — No  pruritus  or  eruptions.    Skin  soft  in  consistence. 

Lymphatic  Syst. — Large  groin  glands,  hard  small  glands  in  all  triangles  of  uecl;, 
also  sub-max.  and  sub-mental. 

Nervous  Syst. —  Slight  drowsiness.  Cranial  nerves.  No  paralysis.  Trigeminal 
points  not  painful. 

Motor  Functions. — No  wasting  of  muscles.  Leg  muscles  flabby.  Fine  tremor 
only  in  tongue.  No  paralysis.  Incoordination  nil.  Sometimes  fine  tremor  in 
hands.    Walk,  no  mai-ked  peculiarities. 

Sens.  Functions. — Pain  sense  unimpaired,  touch  and  temp,  sense  not  abnormal. 

Reflexes. — Superficial  present,  ordinary.  Knee  reflexes  absent.  Ankle  clonus  nil. 

Special  Senses. — Eye,  no  paralysis,  pupils  equal,  mod.  dil.,  react,  to  light  and 
accom. 

Further  Notes.— August  12,  1902.  Night  temp.  104.  Q.  5  grs.  Mg.  Sulph. 
5  ij.  twice  daily. 

August  13.  Night  temp.  103-8. 

Aiigust  14.  Temp,  keeping  up,  complaining  of  splenic  j)ain,  and  also  pain 
in  stomach.  Mixture  stopped  to  night,  e.g.,  only  one  dose  to-day.  Sp.  not  jialp., 
U.  B.  8th  r.,  not  tender ;  1.  b.  12th  rib,  e.g.,  some  slight  increase  in  size 
since  11th. 

Auoust  19.  Complaining  of  pain  in  chest  and  over  spleen.  Bl.  exam.,  no 
parasites  (malarial) . 

August  25.  Temperature  very  high,  intermittent.  Patient  complaining  of 
muscular  pains  in  the  legs.  Heart,  base  diam.  enlarged.  Loud,  rather  harsli 
systolic  murmur,  with  point  of  maximum  intensity  at  the  apex.  Sounds 
accentuated  in  the  pulmonary  area. 

August  28.  No  change  in  general  conditions.    The  miirmur  is  less  harsh. 

September  2.  T.  decreased,  much  better. 

September  8.  Distinctly  changing  for  the  worse.  Tremor  now  in  hands.  Losing 
flesh. 

September  23.  Much  better  again.  Tremor  in  tongue  very  slight.  None  in 
hands. 

September  29.  Much  the  same.    Goes  about  by  day. 

October  5.  A  little  worse.    Some  increase  of  wasting,  not  markedly  stupid. 
Goes  about  by  day.    Appetite  good. 
October  10.  About  the  same. 

October  28.  No  change.  No  emaciation.  Looks  well.  Appears  to  have  gained 
weight.    Still  fine  tremor  in  tongue,  however  ;  none  in  hands.  Intelligent. 
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Table  of  Blood  Examinations  and  Counts. 

1902. 

August      12.    ]!^o  malarial  parasites. 

August  19.  E.,  -l-,320,000  ;  W.,  8400;  Hb.,  60  por  cent.;  P.  M.  N., 
62  per  eent. ;  L.  M.,  14  per  eont.  ;  1.,  16  por  cent.  ;  E.,  8  per 
cent.;  T.,  0  per  ceut.  No  maliirial  parasites  or  pigmented 
leucocytes. 

September  18.    E.,  4,480,000 ;  W.,  7003 ;  Hh.,  70  per  cent. 


Cask  10.— Basibi.  M.,  33.  Ad.  August  13,  1902.  Lcl't  liospital  August  25, 
1902.    JfatiTe  of  Laji.    Sesse  group  : — 

Fam.  Hiftt. — F.  d.  stomacli.  M.  1.  h.  B.  2  1.  h.  1  died  si.  sickness.  S.  1., 
swolleu  arms  and  legs.    Ch.  O. 

Pers.  Hist. — Labourer.    No  prev.  illness. 

State  on  Ad. — Brought  in  by  chief.  20  days  ago  was  noticed  to  walk  peculiarly 
and  would  not  work  as  usvial,  repiited  to  be  drowsy.  Heavy,  dull,  apathetic  look- 
ing man.  Drowsy  appearance.  Large  heavy  flabby  underlip,  tongue  very  marked 
tremor.  Fine  tremor  in  hands.  T.,  101.  P.,  95.  E.,  20.  No  emaciation ; 
strong  ljuilt  man  ;  protuberant  abdomen  ;  glands  nil  in  triangles,  slight  under  left 
jaw.  Marked  in  groins,  also  in  femoral  group,  on  left  side  one  soft  and  rather 
boggy.  Skin  harsh  and  dry.  No  pruritus  or  eruptions.  Soft  sores  on  foreskin  of 
penis. 

Circ.  System. — P.,  95.  Eeg.  eqi^al.  Yol.  mod.  tens.,  si.  increase.  V.  W. 
thickened. 

Heart. — Epigast.  pulse.  A.  b.  not  j^alp.,  u.  b.  3rd  r.  E.  B.  1^  inclies  r.  m.  1., 
1.  b.  at  4th  rib,  4  inches  to  1.  of  m.  1.  Axis.  First  redup.  2nd  ordinary.  Slightly 
faint  at  base. 

Rexp.  System. — E.  20,  eqtial,  rog.  Y.  F.  not  impaired.  Note  resonant  all  oyer. 
Sounds.    Yesicidar  all  over.    No  prolongation  of  expiration. 

Aliment.  Syst. — Tongue  large,  soft,  and  flabby;  dirty  white  fur;  lower  lip 
hanging  and  flabby.  Abd.  protuberant.  Bowels  constip.  Liver  u.  b.  6tlx  and 
7th,  1.  b.  5  inch  below  c.  m.    Spleen,  u.  b.  7th,  1.  b.  11th  ant.  not  enlarged. 

Urinary  System. — Sp.  gr.  1026  ;  no  alb.,  blood,  or  sugar.    No  deposit. 

Skin. — Harsh  and  dry  ;  a  few  old  spots  on  back. 

Lymphatic  Sy.it. — As  in  state  on  admission. 

Nervous  Sy.-stem. — Distinctly  drowsy,  stupid  heavy  appearance.  No  cranial 
nerve  paralysis. 

Motor  Functions. — Leg  muscles  somewhat  flabby,  not  wasted.  Incoordination 
nil.    Fine  tremor  in  hands  ;  slight  tremor  in  tongue. 

Sens.  Functions. — Pain,  teni.  sense  and  sensation  ordinary. 

Hejlexes. — Superficial  present  diminished  ;  knee  reflexes  absent ;  no  ankle  clonus. 
Walk  slow,  but  not  typical. 

Special  Senses. — Eye,  no  ocular  paralysis.  No  nystagmus.  Pupils  equal,  some- 
what contracted,  react  slight  to  accommodation,  not  to  light,  very  sluggish.  Smell 
ixnimpaii'cd. 

Further  Notes. — August  14.  Soft  sores  on  penis,  no  bubo. 
August  20.  No  change. 

August  23.  Patient  has  lost  flesh ;  not  much  drowsiness.  Tremor  of  tongue 
inci'eased. 

August  25.    Patient  left  hospital  without  permission,  and  disappeared. 
The  case  is  interesting  on  account  of  the  eye  symptoms. 


Mr.  (.!.  C.  ]a)\v  and  Prof.  A.  (.'astellaiii. 


Case  11.— Busoki.  M.  40.  Atl.  August  1,  1002.   Di.«.  Srptcmbcr  5,  1902.  Died. 

Native  of  Euwayiv,  Uganda: — 
Fam.  Hist—F.  d.fevci-,  M.  d.  stomach,  B.  ].  1.  ii.,  s.  1.  1.  li.    Cli.  O. 
Pers.  Hi'sl. — Labourer. 

S/afe  on  Admission. — Coin  para  tively  intelligent  looking,  not  stupid.  Not  drowsy, 
no  marked  tendency  to  sleep.  Not  emaciated.  Enlarged  glands  generally  small 
only  in  neck.  Walk  typical,  does  not  raise  foot,  pushes  it,  shuffling  gait.  Speech 
not  slow,  answers  questions  qiiickly.  Fine  tremor  tongue,  none  in  arms.  Skin, 
soft,  smooth,  no  jDruritus  or  eruptions. 

Circ.  Si/sf. — P.  90.  Keg.  eq.  Vol.  small,  tens,  slight  increase.  V.W.  slightly 
thickened. 

Heart. — A.  B.  5th  sp.,  Z\  inches  from  m.  1.,  u.  b.  3rd  r.,  1.  h.  4  inches  from  m.  1., 
r.  b.  1  inch  to  r.  m.  1.,  ausc.  redup.  first  sound,  second  ordin.,  no  nmrmers. 

Respir.  Si/sf. — E.  16  equal,  reg.  cost,  abdomen,  note  resonant  all  over,  breathing 
ordin.,  vesic,  no  prolong,  expiration     No  cough. 

Alim.  Si/sf. — Tongue,  medium  size.  Some  bluish-black  pigmented  spots  on 
dorsum  and  freniun.  No  fur.  Abd.  nil  iiispec.  Liver,  u.  b.  r.  d.  5tb,  a.  d.  6th, 
1.  b.  c.  m.  not  paljD.  Spleen,  u.  b.  8th,  1.  b.  ]2tli,  ant.  at  mam.  line,  not  palpable. 
Stomnch  not  enlarged.    Bowels  constipated.    Faeces.    Many  bilbarzia  ova. 

Urinari/  System. — Sp.  gr.  1020.  Slight  deposit  of  mucus.  No  alb.,  bl.,  or 
siigar. 

Lymjih.  Si/st. — Chain  of  small  glands  in  post,  triangles,  none  in  groins  or  sub- 
mental, some  on  sub-max.  group. 

Inteff.  Sy.item. — Some  dryness  of  skin,  arms  and  legs  and' some  pruritus  in  latter. 
Skin  of  trimk,  smooth. 

Nerv.  System. — Not  stupid,  fairly  intelligent.    No  cranial  nerve  paralysis. 

Motor  Functions. —  Consistence  of  muscles  diminished.  No  paralysis  or  wasting. 
No  incoordination.  No  R.'s  symptom.  Grip  and  muscular  power  good.  Fine 
tremor,  very  slight  only  in  tongue. 

Rejlex  Functions. — Superfic.,  present,  slight,  knee  exagg.,  rg.  ordinary,  no  clonus, 
organic  normal. 

Sens.  Functions. — Touch,  temp,  and  pain  sense  unimpaired,  no  hypera!sthesia  or 
pain  over  ti-igem.  points. 

Sjyecial  Sen.ies. — No  ocular  paralysis.  No  nystagmus.  Pupils  eq.,  somewhat 
contracted,  react  perfectly  to  light  and  accom. 

Further  Notes. — August  14.    About  the  same,  little  change. 

August  27.  Jn  the  last  few  days  an  almost  sudden  change.  Extreme  -weakness, 
patient  is  not  able  to  get  up  from  bed,  much  wasted.  Temperature  very  low, 
pulse  almost  imperceptible. 

August  29.  No  change. 

September  2.  Drowsiness  much  increased,  pulse  -imperceptible,  cold  extremities. 

September  3.  On  the  point  of  death,  absolutely  comatose,  only  sign  of  life  a 
slight  conj.  reflex,  temp,  sub-normal.  Very  cold  and  clammy.  No  contraction 
muscles  of  neck.  Saliva  dribbling  from  mouth.  Motions  passed  in  bed.  No 
pruritus  or  eruptions.    Skin  of  trunk  still  smooth.    Reflexes  leg  gone. 

September  4.  Jn  a  moribund  condition. 

September  5.  Died  at  5  A.M.  in  a  state  of  unconsciousness.  No  fits,  temp, 
sub-normal. 

Table  of  Blood  Counts. 

1902. 

August  14.  E.,  4,400,000  ;  W.,  5600  ;  Hb.,  85  per  cent. 
September  4.    R.,  5,Ci80,0C0;  W.,  9500  ;  Hb.,  92  per  cent. 
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r.M.  al  10  A.M. 

Exi.  Appearances — Body  not  vei-y  emaciatcil.  Skin  smooth  ou  trunk.  Some 
dryness  over  arms  and  legs.    No  scratch  marks  or  any  eruptions  or  old  scars. 

Chest. — Pericardium,  a  small  amoiint  of  clear  straw-coloured  fliiid.  Heart 
rather  small,  consistence  of  muscle  good.  All  valves  competent.  No  endocarditis. 
Aorta  healthy. 

Lungs. — No  pleural  effiision  or  old  adlu'sions.  Some  small  glands  at  root  about 
size  of  i)ea.  R.  Lung.  G-enerally  oedematoiis.  Upper  lobe,  oodcma,  congestion  and 
bronchitis.  Middle,  oedema,  some  congestion,  no  pneumonia.  Lower  ditto  to 
middle.  L.  Lung.  Upper  lobe,  codema,  congestion,  and  bronchitis.  Lower  lobe, 
tcdema  and  congestion. 

Abdomen. — Liver  enlarged,  nodular  on  surface.  Some  adhesions  below  it  and 
rg.  kidney.  Section  pigmented  and  f idl  of  white  fibrous  masses,  which  follow  the 
line  of  the  vessels  very  markedly.    Some  of  these  large  areas,  some  small. 

Gall  Bladder. — Not  distended,  contained  a  little  greenish  bile. 

Spleen. — Enlarged.  Old  adhesions.  Slate-coloured  capsule,  section  darkly 
pigmented.    Much  old  malarial  pigment,  no  parasites. 

Kidneys. — JZ.  Capsule  strips  with  difficiiltj'.  Cortex  not  diminished.  Siibstance 
pale,  fatty.  L.  Much  larger  than  right.  Capsule  strips  with  difficulty,  pale  in 
.substance,  also  fatty. 

Pancreas. — Very  hard  in  consistence.  A  fibroid  change  round  vessels  similar  to 
that  in  liver. 

Bladder. — Normal. 

Stomach. — Dilated,  large,  nothing  to  note  in  interior. 
Duodenum. — Mucous  membrane  congested. 
Jejunum  and  Ileum. — Congested. 

CcBcum. — Congested  miicous  membrane.    Some  liquid  faeces. 

Parasites. — A  few  ankylostomes,  no  ascaris  or  trichocephalus.  Glands  in 
mesentery  enlarged,  size  of  small  peas.  No  mature  F.  perstans  found.  40  adult 
Bilharzia  in  mesentery. 

Neck. — Thyroid  and  larynx  normal.  En.  glands  in  all  neck  areas,  small  in 
size,  hard.    Size  of  peas. 

Head. — Calvarium  not  specially  dense.  Dura  mater,  distinctly  adherent  along 
middle  line.  L.  sinus,  a  little  coagulum  and  fluid  blood.  Pia  arachnoid  opaque. 
Sub-pial  fluid  in  excess,  clear,  pale  straw-coloured.  No  siippuration.  Membrane 
strips  without  eroding  brain  surface.  Vessels  much  congested.  Section  of  brain, 
notliiug  apparent.  Left  ventricle  much  dilated  and  full  of  clear  straw-colovired 
fluid.  R.  lat.  ventricle  not  distended,  some  fluid.  Pituitary  body  small  in  size. 
Nothing  macroscopically  to  be  seen  in  pons  medulla  and  cerebellum.  Base  of 
brain  presents  same  picture  as  vertex.  Pia  arachnoid  opaque  with  excess  of  fluid, 
especially  over  sulci. 

Cord. — Excess  of  fluid.  Congestion  of  vessels.  Dura  not  adherent :  Glands  : 
ejjitrochlear  glands  both  size  of  small  peas.  Groin  glands  also  enlarged  about  same 
size. 

Sistological  Exam. — Old  malarial  pigment  liver  and  spleen,  no  parasites. 

'ain. — Very  marked  leucocvtic  exudation  mononuclear  round  vessels  in 
.substance,  also  in  the  sidci  and  under  pia  generally. 

Cord. — Similar  change  to  brain  quite  as  marked.  Infiltration  imder  pia  and  very 
marked  round  the  vessels  in  grey  and  wliite  matter  of  the  cord.  Nerve  root. — 
Medullary  substance  round  axis  cylinders  of  nerves  in  cauda  eqiiina  degenerated. 

Liver. — Much  malarial  pigment.  Dense  masses  of  old  scar  tissue.  Old 
gummata. 

Pancreas. — Some  increase  in  fibrous  tissue  at  places. 
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Case  12.— Zenwalii.  M.,  45.  Ad.  August  18,  1902.  Bis.  October  18,  1902. 
Died.    P.M.    Native  of  Entebbe,  Uganda  : — 

Fam.  Uin/.—F.  d.  ?  M.  d.  ?  B.  6,  5  1.  li.,  1  sus.  of  early  b.  s.  S.  1.  1.  li. 
Ch.,  1.  1.  h. 

Pers.  Hislory. — Fislierman.  Lives  a  lot  on  lake  in  his  avocation.  Comes  from 
hill  No.  2,  where  a  lot  of  native  huts  are.    Lives  on  bananas  chiefly. 

Pres.  Ilbiess. — Headache  of  late.  People  wlio  brought  liim  say  lie  lia.s  been  ill 
for  some  time,  two  years  ?  tliis  undoubtedly  incorrect.  Within  last  month  Ims 
suffered  intermittently  from  headache,  i^ain  in  chest,  legs,  and  feet.  Has  been 
doing  no  work  lately,  but  just  lying  about. 

Slaie  on  Ad. — Heavy,  stupid  looking  man,  not  intelligent,  answers  questions 
slowly,  speech  slow  and  thick.  Heavy  upper  lip.  Walks  slowly  and  unsteadily, 
shuflling  gait.  Tongue  marked  tremor,  also  hands.  Glands,  one  behind  s.  mastoid 
muscle,  otherwise  not  enlarged  in  neck.  Both  groin  glands  large  and  hard.  Skiu 
rough,  j)ruritus. 

Circ.  System. — P.  80,  reg.  eq.,  vol.  very  small,  tens,  low,  Y.  W.  unthickened. 
Heart,  a.  b.,  not  palp.,  u.  b.,  3rd  r.,  r.  b.  I5  inches,  r.  m.  1.,  1.  b.  4  inches  to  1.  m.  1. 
Ausc.    Sounds  very  faint,  no  umrmurs. 

Respir.  System. — E.  16,  reg.  eq.  Cost,  abdomen.  Chest,  increase  in  a.  p. 
diameter.  Note  slightly  hyper,  resonant  in  front.  Ordinary  behind.  Breath 
sounds  faint.    Vesic,  no. ;  prolong,  expiration. 

Aliment.  System. — Tongue  large,  flabby,  very  dirty,  furred.  Bowels  con- 
stipated. Ahd.  Nil,  inspect.  Liver  u.  b.,  5th  and  6th,  1.  b.,  1  inch  below  c.  m. 
Spleen,  u.  b.,  8th,  1.  b.  12th  in  mam.  line  at  c.  m.  Not  palp.  Stomach  not 
enlarged. 

Urinary  Syst. — No  alb.,  bl.,  or  sugar.    No  deposits. 

Lymph.  Syst. — Grlands  only  one  or  two  in  post,  triangle,  none  elsewhere  in 
neck,  enlarged  in  both  gi'oins.    No  venereal  signs. 

Integ.  Syst. — Skin  hai-sh,  pruritus.    No  eruptions  or  old  scars.    Old  small-pox. 

Nerv.  System. — Dull,  apathetic  look.  Heavy,  unintelligent.  Speech  slow. 
Sleep  not  marked.    No  cranial  nerve  paralysis. 

Motor  Functions. — No  emaciation  or  wasting.  Muscular  nutrition  good.  Grip 
powerful,  tremors  marked  in  tongue  and  hands.  Incooi'dination  marked,  e.g.,  E.'s 
sign,  cannot  touch  point  of  nose.  Tremor  increased  in  hands  on  ^jutting  cup  up  lo 
lips. 

Sens.  Functions. — Pain  sens,  unimpaired,  no  hyperasthesia.  Touch  normal, 
tells  accurately  where  touched.    Temp,  sense  also  good. 

Rejlex  Functions. — Superficial  present,  ordinary.  Knee  reflexes  absent.  Nu 
clonus.    Organic  normal. 

JEye. — Pupils  eq.,  contracted,  accom.  to  light  very  badly  though  slight  react, 
during  accommodation,  no  nystagmus  or  ocular  paralysis.    Conj.  reflex  acute. 

Hearing. — Apparently  normal,  as  also  smell. 

Further  Notes. — August  23,  1902.    No  change. 

September  2.  Patient  has  lost  flesh,  tremor  of  tongue  increased. 

September  6.  Change  for  the  woi'se.  Tremor  increasing.  Has  come  on  quite 
suddcnh'. 

Sejitember  8.  Very  much  worse.  Tremors  very  marked  now  all  over  body. 
Can  hardly  walk.    Has  to  be  sujiported.    Emaciating  rapidly. 

September  17.  Bedridden.  Took  to  bed  for  good  yesterday.  Tremors 
increasing.    Much  worse.    Passed  motions  in  bed  yesterday. 

September  28.  Completely  bedridden.  Tremors  as  before.  Emaciation  advancing 
rapidly.  Some  hyperwsthosia  over  nock  and  on  tapping  knees.  Knee  reflexes 
now  present  slight.    Tremors  of  legs  very  marked. 
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September  24.  Much  tlio  same. 

Sojitcmber  25.  A  little  better,  still  cats  fiiirly. 

September  27.  Slight  improvement,  tremors  very  jiiarkod,  however. 

September  29.  Better  again.  Crawled  out  to  door  ye.sterday,  exceedingly  f(!eble 
and  tottering  walk.  Tremors  excessive  whole  of  body,  sliakes  the  bed.  Hyper- 
testhesia  when  touched  on  ueck,  and  resists  being  moved,  this  apparently  causing 
pain. 

October  1.  In  bed  all  day,  tremors  excessive,  hypera;sthesia  over  trigeminal, 
2)oiuts. 

October  5.  About  the  .same,  has  not  been  out  of  bed  since  October  1.  Physical 
signs  the  same  as  on  first.    Pui'ulent  discharge  from  rg.  ear.    Knee  reflexes  gone. 

October  6.  Very  ill  and  feeble,  bedi-idden.  Passing  motions  spontaneously.  Still 
eats. 

October  7.  10  a.m.  About  the  same. 

October  9.  Very  ill.  Tremors  excessive,  shaking  whole  bed.  Had  a  convulsive 
seizure  at  6  p.m.    Grot  rigid,  no  divergence  of  eyes,  passed  ofE  in  a  few  minutes. 

October  10.  No  more  seizures.  Tremors  very  marked.  Sordes  on  teeth  and 
gums.    Still  a  discharge  from  rg.  ear.    Very  ill,  still  conscious,  however. 

October  14.  Has  remained  about  same.  To-night  very  ill,  in  a  state  of  semi- 
coma.   L.  p.  done  in  evening. 

October  16.  About  the  same. 

October  17.  Very  ill.    Semi-comatose,  breathing  laboured. 
October  18.  Died  4  a.m. 


1902. 

September  17. 
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Table  of  Blood  Counts. 

E.,  3,720,000  ;  W.,  8400  ;  Hb.,  80  per  cent.    Von  Pleischl. 

E.,  4,520,000  ;  W.,  7800  ;  Hb.,  80  per  cent. 

R.,  4,000,000  ;  W.,  6200  ;  Hb.,  88  per  cent. 

E.,  3,800,000  ;  W.,  7000  ;  Hb.,  84  per  cent. 

E.,  3,480,000;  W.,  12,500  ;  Hb.,  80  per  cent. 

E.,  3,200,0u0 ;  W.,  12,000  ;  Hb.,  80  per  cent. 

E.,  3,400,000  ;  W.,  10,600  ;  Hb.,  80  per  cent. 

E.,  3,480,000  ;  W.,  7500  ;  Hb.,  80  per  cent. 

E.,  3,400,000  ;  W.,  8100 ;  Hb.,  81  per  cent. 

E.,  3,100,000  ;  W.,  6800;  Hb.,  82  per  cent. 

E.,  4,000,000  ;  W.,  9300  ;  Hb.,  82  per  cent. 

R.,  4,000,000  ;  W.,  6300  ;  Hb.,  82  per  cent. 

E.,  3,600,000 ;  "W.,  8700 ;  Hb.,  80  per  cent. 

E.,  3,120,000  ;  W.,  9300  ;  Hb.,  80  per  cent. 

3,160,000;  W.,  11,125  ;  Hb.,  80  per  cent. 
E.,  3,080,000  ;  W.,  11,250  ;  Hb.,  78  per  cent. 
E.,  2,900,000 ;  W.,  9700  ;  Hb.,  76  per  cent. 
E.,  2,800,000;  W.,  6500;  Hb.,  76  per  cent. 
E.,  3,160,000  ;  W.,  8125  ;  Hb.,  78  per  cent. 

E.,  2,800,000;  W.,  21,800;  Hb.,  76  per  cent. ;  P.  M.  N.,  72  per 
cent. ;  L.  M.,  10  per  cent. ;  1.,  16  per  cent.  ;  E.,  2  per  cent.  ; 
T.,  0  per  cent. 

E.,  2,000,000  ;  W.,  18,800  ;  Hb.,  69  per  cent. 


Post  Mortem.    October  18,  10  A.M. 

External  Appearances. — Emaciated.    Superficial  bed  sore  over  left  troclianter. 
Chest. — Heart.    No  pericarditis  or  pericardial  effusion.     Heart,  muscle  fibre 
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pale,  degenerated.  Eg.  ventricle  ull  of  post-moriem  clot.  Valves  all  coaipetcut. 
Aorta  healthy. 

Lunqs.  No  pleural  adhesions,  no  fluid,  if.,  pale  in  colour,  lower  lobe  slight 
congestion.    L.,  some  slight^congestion  in  lower  lobe,  otherwise  healthy. 

Abdomen. — No  peritonitis.  Liver  enlarged,  fatty  and  early  cirrhosis.  Spleen 
enlarged,  slato-colonred  cajDsulc,  old  malaria  jjigmcnt  microscopically. 

Pancreas. — Nil.  Inte.stines  not  examined  for  parasites.  Fseces  showed  anky- 
lostoma  and  bilharziajova  only.  Stomach  slightly  distended.  Bladder  normal. 
Kidneys  normal. 

Lyirvph.  System. — En.  glands  neck,  mesentery,  etc.,  small  and  hard  in 
consistence.    NecTc. — Nothing  abnormal. 

Head. — Calvarium  unthickened.  Dura  not  adherent.  No  excess  cerebro-spinal 
fluid.  Veins  of  pia  arachnoid  slightly  congested.  Sinus  contained  some  fluid 
blood.  No  flattening  of  convolutions.  Pia  arachnoid  stripped  easily,  no  erosions. 
No  excess  subarachnoid  flvud.  Pia  clear  in  consistence,  no  opacity.  Lateral 
ventricles  not  dilated.  Macroscopical  changes  practically  then  nil.  Spinal  cord 
nothing  maeroscopically.  Rg.  ear,  from  which  pus  came  during  life,  showed  no 
communication  with  interior  of  skull,  j)roceeding  from  middle  ear.  Other  parts 
of  brain  nothing  maeroscopically.    Portions  kept  in  Miiller,  alcohol  and  formalin. 

Histological  Examination. — Spleen,  old  pigment.  Faeces,  eggs  of  bilharzia  and 
ankylostoma.  Brain  :  Infiltration  of  meninges  well  marked.  Vessels  in  interior 
surrounded  by  much  cclhilar  infiltration.  Special  methods :  Decrease  and  atrophy 
of  fibres  in  motor  area.  Some  loss  of  Nissl's  bodies  in  the  cells.  Spinal  cord  : 
Marchis  stain  shows  a  diffuse  degenerative  condition  of  the  axis  cylinders  and 
sheathes  of  the  nerves  not  specially  limited  to  any  area.  Fat  deposits  in 
epineurium  of  the  sciatic  nerve,  and  some  also  in  endoneurium. 

Case  13.— Sarumi.  M.,  16.  Adm.  August  28,  1902.  Dis.  September  29,  1902. 
Died.    F.M.    Native  of  Machogua  (near  Entebbe)  : — 

Fam.  Hist. — Father  and  mother  both  dead,  tlie  patient  cannot  state  of  what 
disease.    One  brother  alive  and  in  good  health. 

JPers.  Hist. — No  previous  illnesses.  He  was  quite  Avell  up  to  two  months  ago, 
when  he  began  to  complain  of  headache  and  drowsiness — onset  of  illness  was 
gradiial — patient  states  that  lately  he  has  become  much  weaker. 

Present  State. — September  1.  Patient  looks  drowsy ;  unwillingness  to  respond 
to  questions.  He  answers  very  slowly  when  spoken  to.  Well  nourished.  A  few 
papules  on  arms,  some  pruritus.    T.  99.    R.  IG.    P.  110. 

Aliment.  Si/st.—'No  subject  sympt.  Tongue  furred,  fine  tremor.  Nothing 
abnormal  at  the  examination  of  the  abdomen.  Liver,  spleen,  not  enlarged,  no 
intestinal  symptoms.    Micr.  exam,  of  faces  :  many  ova  of  bilharzia. 

Circ.  System. — No  subj.  symptoms.  Pulse  of  reg.  rhythm,  equal,  low  tension. 
Apex  beat  impalp.,  areas  of  relative  and  absolute  dulness  have  normal  limits. 
Ausc.  nothing  abnormal. 

Blood. — Glands  enlarged  in  both  sides  neck,  axilla,  groin. 

Lymph.  St/stem. — 

Respir.  System. — Resp.  cost.  abd.  regular.  Inspec.  palp.  perc.  ausc.  of  chest, 
nothing  abnormal. 

Urinary  System. — Exam,  of  urine.    No  alb.,  bl.,  or  sugar.    Sp.  gr.  1016. 

Nervous  Syst. — Patient  lopks  drowsy,  unwilling  to  respond  to  question."- No 
abnormalities  of  speech.  No  headache,  no  giddiness.  Cranial  nerve  fiinctions 
normal.  No  paralysis  or  contractures,  no  tremor  of  hands,  very  slight  tremor  of 
tongue.  Romberg's  symptom  absent.  Sensory  functions  normal.  Siiperf.  refl. 
no'-mal.    Knee  jerk  increased  both  sides.    Org.  refl.  normal. 
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Special  Senses,  i^/e— No  ocular  ])aralysis,  no  nysi..,  pupils  cq.,  ready  reaction 
to  light  and  aecom. 

Further  Notes. — September  8.    No  change. 

September  23.  Very  drowsy.  Fine  tremor  in  tongue,  and  now  in  hands.  Stays 
a  good  deal  in  bed. 

September  27.  Drowsiness  much  more  niarkcd,  and  general  state  miich  worse. 
Tremor  increased.  Leaves  bed  very  little  now.  Passed  urine  in  bed  for  first  time 
yesterday.    Pulse  just  perceptible  at  wrist.    Tens,  very  low. 

September  28.  Much  worse.  Very  cold,  with  sub-normal  tempei-ature.  P. 
imperceptible  at  wrist.  Passing  motions  in  bed.  Semi- comatose,  will  not  respond 
to  questions.  Mxicus  welling  from  mouth.  6  p.m.  Piilse  very  slow,  38.  In  a 
state  of  coma  ;  cold  extremities.    Mucus  welling  from  mouth. 

September  29.  Died  8.30  a.m.  in  a  state  of  coma.    No  fits. 

Table  of  Blood  Counts. 
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September  18.  E.,  4,200,000  ;  W.,  6800  ;  Hb.,  80  per  cent. 
September  28.  R.,  4,540,000 ;  W.,  8100  ;  Hb.,  87  per  cent. 
September  29.    E.,  4,480,000 ;  W.,  19,375  :  lib.,  86  per  cent. 

Post  Mortem  'Examination.    September  29,  9.30  a.m  : — 

Ext.  Appearances. — Body  well  noimshed,  not  emaciated.  Skin  rough  and  scaly 
over  tibia,  otherwise  smooth.  No  old  scratch  marks,  and  no  eruptions  or  old  scars 
on  trunk.  Two  old  white  scars  on  penis  just  on  skin  above  glands.  Skin  around 
somewhat  thickened. 

Thorax. — Pericardium,  no  fluid.  Hea.rt,  large  dilation  of  rg.  ventricle.  Left 
not  dilated.  Rg.  aiu'icle  full  of  post-mortem  clot  extending  into  rg.  ventricle. 
Valves  all  competent  and  healthy.  Aorta  healthy.  No  pleural  effusion,  no  old 
adhesions. 

Langs. — ^Healthy.  R.  Some  oedema  of  lower  lobe,  no  congestion,  bronchitis,  or 
pneumonia.    L.  Nothing  abnormal.    Bronchial  glands  enlarged  about  size  of  pea. 

Ahdonien. — No  peritonitis  or  fluid  in  peritoneum.    Liver  enlarged,  pigmented 
capsule,  section  pigmentation,  and  some  increase  in  the  fibrous  tissue  around  the 
lobules.    No  congestion.     Gall  Bladder  contained  a  little  dark-coloured  bile. 
Spleen  enlarged,  pig.  capsule,  slate-coloured  section.    Pigmented  old  malaria. 
Kidneys. — R.  Capsule  strips  easily.    Section  normal.    L.  Ditto  to.  rg. 

Pancreas. — Nil. 

Stomach. — Slightly  dilated,  contained  some  slimy  mucus. 
Duodenum. — Some  congested  points,  two  small  mucous  polypi. 
Jejenum  and  Ileum. — Lower  part  some  fine  congestion. 
CcBcum. — Some  dark  fseces.    No  ulceration  anywhere. 
Parasites. — Trichocephalus  dispar  many,  no  ankylostomes  or  ascaris. 
Bladder.— Ha. 

Neclc. — Nothing  abnormal.    Larynx,  vessels  and  fauces  all  normal. 

Lymph,  System. — General  enlargement  of  glands,  neck  small,  size  of  small 
almonds.  Those  in  groin  and  femoral  region  the  same  size.  Mesenteric  slightly 
lai'ger,  and  on  post,  wall  of  abdomen  behind  pancreas  two  very  large  glands  the 
size  of  a  large  walnut.  Section  hard,  no  supj)uration.  Bronchial  glands  size  of 
peas.    Epitrochlear  about  size  of  small  almonds. 

Head. — Calvarium  rather  thin.  Dura  mater  not  adherent  to  calvarium,  sli^lit 
excess  of  sub-dural  fluid.  Veins  over  vertex  extraordinarily  congested,  turbid,  and 
distended  with  dai-k-coloured  blood.  Smaller  capillaries  also  congested.  Pia 
arachnoid  transparent,  strips  easily  without  erosion.    Sub-pial  fluid  very  slightly 
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in  excess.  A  fair  quantity  of  fluid  in  lateral  ventricles.  Apart  from  the  congestion 
of  the  vessels  verj  little  macroscopic  clianue.  Base  similar.  Notliiiig  maeroseopic 
in  interior  pons,  cerebellum  or  medulla.    Ventricles  not  dilated. 

Spinal  Cord.  Dura  healthy.  Some  congestion  of  vessels  underneath.  Section 
nothing  apparent  maeroseopically. 

Hinlological  Examinaiion. — Spleen  and  liver  recent  malarial  pigment.  Exam, 
of  fteees.  No  ova  aukylostomcs,  ascaris.  Many  ova  of  Bilharzia.  Never  blood  or 
ova  in  urine,  so  a  ease  of  Bilharzial  infection  of  rectal  veins. 

Case  14.— Semsoui.  M.  24.  Ad.  September  5,  1902.  Dis.  October  3,  1902. 
Died.    P.M.    Native  of  Buse  :  — 

Fam.  Eist.—F.  d.  fever.    M.  d.  ?    B.  0.    S.  0.    Ch.  0. 

Pf/'v.  Hist. — Labourer.    Food,  bananas,  has  lived  in  poor  circumstanceg. 

Previous  Illnesses. — Has  suffei'ed  from  fever. 

Slaie  on  Admission. — T.  100.  P.  96.  Heavy  dull  appearance.  Answers 
questions  very  slowly.  Walk  slightly  impaired.  Very  slight  tremor  hands  and 
tongue.  Headache  occipital  and  pain  in  left  side  of  neck.  No  pains  in  chest. 
Skin  slightly  rough,  no  pruritus  or  eruptions.  En.  rather  large  glands  in  p. 
triangles,  smaller  in  ant.  triangles  and  submaxillary,  also  palpable  in  axilloB,  groins 
and  epitrochlear.    Not  emaciated. 

Circ.  Si/stem. — P.  108,  reg.  eq.,  tens,  very  low.  Vol.  very  small.  V.  W.  im- 
thickencd. 

Heart. — Epigast.  puis.  A.  B.  not  palp.,  u.  b.  3rd  rib,  1.  b.  4  inches  to  1.  of  m.  1., 
r.  b.  3^-incli  to  rg.  of  m.  1.  Ausc.  Sounds  rather  indistinct  at  base.  Clear  at 
apex,  no  murmuring. 

i?e.9/>.  System. — R.  20,  cost.  abd.  Chest  well  formed.  Percus.  no  dulness.  Note 
reson.  all  over.    Ausc.    Vesicular  ordinary. 

Aliment.  Syst. — Tongue  large  flabby.  Fur  on  dorsum.  Some  small  pigmented 
spots  at  sides.  FsBces  nil.  Appetite  good.  Bowels  constipated.  Liver  u.  b.  5th 
and  6th,  1.  b.  1  inch  below  c  m.  Sjileen  u.  b.  8th,  1.  b.  12th,  m  mam.  line  at  c.  m. 
just  palpable.    Stomach  not  enlarged. 

Urinary  System. — Sp.  gr.  1018.    No  alb.,  bl.,  or  sugar.    No  deposit. 

Lymph.  System. — Grlands  large  in  size  (almond)  in  post,  triangles,  also  enlarged 
glands  in  all  the  other  areas. 

Integ.  System. — Old  scar  on  rg.  side  of  neck  over  sterno  mastoid.  Skin  a  little 
rough,  no  pruritus  or  eruptions. 

IServous  System.—XiwW.,  heavy  and  very  stupid.  Speech  slow  and  impaired. 
Drowsy  appearance,  but  does  not  actually  sleep.  Headache  in  back  of  head.  iS'o 
cranial  nerve  paralysis.    Tremor  tongue  and  arms. 

Motor  Functions. — No  emaciation  or  wasting.  Muse,  nutrition  good.  Grip  fair. 
Fine  tremor  in  tongue  and  hands.  Incoordination  distinct.  B.'s  symptom.  Cannot 
touch  tip  of  nose  accurately. 

Sensory  Functions. — No  impairment. 

Rejle.v  jFk»c<ioh.9.— Superficial  present  well  marked.  Knee  reflexes  brisk,  eq.  on 
both  sides.    No  clonus.    Organic  normal. 

Special  Senses. — Fye.  Conj.  anfemic.  Trace  of  jaundice.  Pupils  small,  equal, 
react  poorly  to  light.  Well  to  accommodation.  No  nystagmus  or  ocular  paralysis. 
Heariny  apparently  unimpaired. 

Further  Notes. — September  10.  Worse,  drowsiness  increasing.  Walk  distinctly 
impaired,  shuttling  in  character.    Tremors  slightly  increased. 

September  23.  Gradually  getting  worse. 

Seiitcmber  24.  Tremors  increased.  Very  dull  and  apathetic.  Stays  mostly  in 
bed.    Walk  worse. 
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September  27.  Miicli  worse.  Piistiing  water  in  bed  now.  Does  uot  get  u]). 
Tremor  tongue,  arms  and  legs  very  marked. 

September  28.  Worse.  Emaciation  progressing  rapidly.  Oontraeturo  of  limbs 
marked,  e.i/.,  legs  ou  thighs,  latter  on  abdomen.  Tremors  of  tongue  and  limbs 
worse,  knee  reflexes  gone.  Small  bed  sore  on  rg.  trochanter,  llyporasthesia  on 
being  touehed  on  neck  or  legs,  eries  ont.    Rapidly  getting  worse. 

September  29.  Worse.  Estremities  cold.  Shrinks  greatly  when  one  makes 
even  a  pretence  of  touching  him.  Does  not  respond  to  questions.  Not'aelually 
sleeping,  but  approaching  coma. 

October  1.  Very  ill,  still  distinctly  conscious.  Tremors  in  tongue  uot  so  bad. 
Contractvire  of  limbs  increasing.  Very  marked  hyperasthesia  over  points  of  exit 
of  oth  nerve,  also  shrinks  when  totiched  elsewliei"l3.  Two  small  excoriations 
appeared  over  front  of  chest.  Passing  motions  spontaneously.  Emaciation 
marked. 

October  2.  About  the  same. 

October  3.  11  A.M.  Very  bad,  eyes  closed.  Breathing  deep  and  laboured.  L.P. 
done  12  noon.  Pressure  great,  fliiid  gushed  out.  Breathing  became  ordinary 
immediately  after.  5  p.m.  Breathing  deep  and  laboured  again,  rapid  pulse 
impercept.    Died  6  p.m.  in  a  state  of  semi-coma. 


Table  of  Blood  Counts. 

1902 

September  11.    R.,  2,771,000;  W.,    9000;  Hb.,  65   per  cent.;   P.  M.  N., 

50  per  cent.  ;  L.  M.,  23  per  cent.  ;  1.,  2D  per  cent. ;  T., 

5  per  cent. ;  E.,  2  per  cent. 
September  28.    R.,  2,260,000 ;  W.,  17,500  ;  Hb.,  63  per  cent. 
September  29.    R.,  2,960,000;  W.,   16,800;  Hb.,  64  per  cent.;   P.  M.  IS"., 

74  per  cent.;  L.  M.,  6  per  cent.;  1.,  16  per  cent.;  E., 

2  per  cent. ;  T.,  2  per  cent. 
September  30.    R.,  3,300,000  ;  W.,  16,800 ;  Hb.,  65  per  cent. 
October       1.    R.,  2,500,000  ;  W.,  18,750;  Hb.,  GO  per  cent. 
October       2.    R.,  2,600,000;  W.,  12,600  ;  Hb.,  60  per  cent. 
October       3.    R.,  3,400,000  ;  W.,  19,300  ;  Hb.,  65  per  cent. 

Post  Mortem,  October  4.    6  a.m. 

^xt.  Appearances. — Body  much  emaciated.  Bed  sore  on  rg.  trochanter.  Two 
excoriations,  one  over  sternum,  and  one  to  the  left.  Old  scar  rg.  side  of  neck  over 
sterno  mastoid.    Skin  a  little  rough,  no  eruptions  or  old  scratch  marks. 

Chest. — No  pericardial  fluid. 

Heart. — R.  ventricle  dilated,  left  ordinary.  Muscular  substance  pale,  slightlv 
degenerated.  Valves  competent.  Aorta  healthy.  Rg.  anricle  full  of  ante  mortem 
clot  extending  into  rg.  ventricle. 

Licm/s. — No  fluid  in  plexira.  B.  Pale,  almost  white  colour.  GCdema  and  some 
congestion  at  base  of  lower  lobe.  L.  Pale  and  bloodless,  crepitant,  some  oedema  of 
lower  lobe,  no  congestion  or  pneumonia. 

Abdofnen. — Exam,  of  fa3ces,  before  death,  Bilharzia  anH  other  ova.  No 
I  eritoneal  fluid  or  adhesions.  Liver.  Enlarged,  pigmented  old  malaria.  Spleen. 
Knlarged,  not  markedly  so.  Capsule  slate-coloured.  Section  reddish-brown.  Old 
ii'alaria. 

Kidneys. — R.  Very  pale,  capsule  strips  readily.    Superficial  capillaries  infected, 
as  also  those  in  interior.    No  inflam.  .changes.    L.  Ditto  to  right. 
Pancreas. — Nil . 

Intestines. — Normal.    Intestinal  parasites.    Ankylostoma,  plenty,  in  duodenum 
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SL'uuty,  ill  upper  part  of  jojuiiiiui  11111113-,  '^'"^^  exteadiug  down  it  for  u  considurubln 
distance.    ^Vsunris  few.    Tricliot'i!j)lialus  few. 

Reclum. — One  small  patch,  blood-stained,  near  anus. 

Bladder. — Healthy. 

Lymphalic  <S7/.s/. —Mesenteric  glands  size  of  small  peas,  also  those  in  neck  and 
other  areas.    No  large  glands  on  post.    Abdom.  wall  enlargement  slight  therefore. 
Neck. — Nothing  abnormal. 

Head. — Calvariiim  thin.  Dura^  not  adherent.  Fluid  not  now  in  excess  after  the 
L.  puncture  of  yesterday.  Distinct  ilatteuing  of  convolutions  on  vertex.  Vessels 
over  vertex  and  other  surfaces  of  brain  full  of  dark  blood  congested,  also  those 
over  cerebellum.  Capillaries  also  slightly  congested.  Pia  arachnoid  clear  in 
consistence  (slight  excess  of  fluid),  colour  slightly  turbid.  Strips  easily  without 
erosion.  Lat.  ventricles  distended  fluid  in  excess,  very  slight  turbidity.  No  other 
macroscopic  change  in  other  parts  of  brain .  Presented  as  a  whole  general  features 
of  Sleeping  Sickness.    Congestion  of  vessels,  otherwise  macroscopically,  nothing. 

Hisloloi/ical  'Examinalion.—'&'^leen  and  Liver,  old  malarial  pigment. 

Brain. — Presents  a  well  marked  meningeal  exudation  more  marked  than  usual. 
Infiltration  round  vessels  also  well  marked.  Pons  and  Medulla,  well  marked 
infiltration  round  vessels  in  substance.  Cord. — Many  vessels  show  t!  e  usual 
exudation  around.  Meningeal  surf.,  well  marked  infiltration.  Eeart  Muscle. — 
Markedly  degenerated  in  substance,  also  several  areas  of  leucocytic  infiltration 
especially  round  the  vessels.  Skeletal  muscle  gastroencmius,  degenerated  fibres  not 
clear  and  separated  from  each  other.  ' 

Case  15.— Alfonse.  15  M.  Ad.  Sept.  8,  1902.  Still  in  hospital.  Native  of 
Kesube : — 

Fam.  mst.~¥.  1.    M.  1.  h.  B.  1.  h.    S.  0. 

Pres.  Hist. — At  R.  C.  Mission,  did  work  as  a  boy  of  light  nature. 
Preo.  III. — Has  had  colds  and  some  fever. 

State  on  Ad. — Heavy  drowsy  look,  heavy  lips,  trace  of  ■jaundice  in  conjunctiva. 
Very  faint  tremor  in  tongue,  none  in  arms.  Skin  dry  and  harsh.  No  eruptions  or 
pruritus.  A  large  mass  of  glands  in  left  post,  triangular,  smaller  glands  in  other 
p.  triangular  and  in  ant.  and  sub-maxillary.  Epitroch.  not  palp,  axillary  and 
groin  sligh.t.    Speech  slow.    Walk  impaired,  slight  slmfiling  gait. 

Circ.  System. — P.  100.    Reg.  equal.  Vol.  mod.,  tens,  mod.  V.  W.  unthickened. 

Heart. — A.  B.  4th  sp.  3  inches  from  m.  1.  u.  b.  3rd  rib,  1.  b.  4  inches  from 
m.  1.    R.  C.  5  inch  to  rg.  of  m.  1.    Aksc.  Sounds  clear  and  distinct,  no  murmurs. 

Resj}.  System. — No  cough.  No  sputum.  R.  16.  Reg.  equal.,  cost,  abdomen. 
Chest  well  formed.  Perc.  Reson.  note  all  over.  Ausc.  breathing  vesic,  no  pro- 
longation of  expiration. 

Aliment.  System. — Tongue,  large,  flabby,  slight  fur.  Teeth  good,  tonsils  not 
enlarged.  Appetite  good,  bowels  constipated.  Abd.  shows  nothing  on  inspection. 
Liver,  u.  b.  5th.  and  6th  1.  b.  c.  m.  not  palp.  Spleen,  u.  b.  7th,  1.  b.  12th  at  c.  m. 
in  mam.  line  not  palp. 

Urinary  System.    No  albumin,  blood,  or  sugar.    No  deposit. 

Lymphatic  System. — Many  enlarged  glands  (one  size  of  large  almond  on  left 
side)  in  both  p.  triangles.  A  few  slight  in  Ant.  triangles.  None  sub-max.,  or 
sub-mental,  or  in  groins.    Epitroch  and  axillary  not  palp. 

Integ.  System. — Skin  lost  its  gloss.    No  pruritus  or  eruptions,  dry. 

Nervous  System. — Heavy  drowsy  look  with  a  frightened  aspect,  t^peech  fairly 
quick,  does  not  sleep  much.    No  cranial  nerves  paralysis. 

Motor  Functions. — No  emaciation  or  wasting.  Muscular  nutrition  good.  Faint 
tremor  in  tongue,  grip  good.    No  incoordination. 
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Sens.  Functions. — No  impairment. 

Hejiex  Functions. — Superficial,  all  present,  brisk.  Kuoe  not  exaggerated,  about 
ordimiry,  eqiial  ou  botli  sides.  Organic  normal.  No  clonus.  E//e.  Pupils  equal, 
mod.  dilated,  react  to  liglit  and  accommodation.  No  nystagmus.  Hearing  and 
smell  unimpaired. 

Further  September  23.  Very  little  change.    Tremor  in  tongue  slight. 

Still  heavy  expression. 

September  25.  Seized  with  acute  pain  in  abd.,  bowels  constipated.  Pressure 
over  region  of  stomach  causes  patient  to  cry  out  with  pain.  Hot  fomentations 
applied. 

September  26.  Pain  in  abdomen  gone — better. 
September  29.  Drowsy,  hut  does  not  show  much  change. 
October   5.  In  statu  quo. 

October  10.  About  the  same,  brighter  if  anything. 
October  20.  About  the  same. 

October  28.  Appears  a  little  better.  No  drowsiness.  Groes  about  out  of  doors 
all  day. 

In  conclosion,  we  have  to  tender  our  best  thanks  to  Colonel  Sadler, 
His  Majesty's  Commissioner  of  Uganda ;  to  Dr.  Moffat,  C.M.G., 
Principal  Medical  Officer  of  Uganda ;  to  Drs.  Bagshavve,  Hodges, 
Wiggins  and  Sly,  for  their  kindness  and  help  in  forwarding  our  work 
in  every  possible  way,  and  for  much  useful  information  and  material. 
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FILARIA  PERSIANS  AND  ITS  RELATIONSHIP 
TO  SLEEPING  SICKNESS. 

By  GEORGE  C.  LOW,  M.A.,  M.B.,  CM. 

Following  the  instructions  issued  by  the  Royal  Society,  namely, 
that  Sleeping  Sickness  might  he  a  disease  due  to  the  nematode 
parasite  Filaria  persians,  I  took  up  this  part  of  the  work  specially,  and 
filially  decided  that  there  was  no  connection  between  the  two. 

This  hypothesis  was  first  advanced  by  Sir  Patrick  ^lanson,  who 
demonstrated  the  presence  of  this  parasite  in  three  cases  of  this 
disease  which  were  brought  to  England,  one  under  the  care  of  Sir 
Stephen  Mackenzie  at  the  London  Hospital,  and  two  at  Charing  Cross 
Hospital.  Having  just  returned  from  the  West  Indies  and  British 
Guiana,  where  I  had  been  maldng  a  special  study  of  the  different  forms 
of  Filaria,  I  had  the  advantage  of  possessing  a  vast  amomit  of  material 
bearing  directly  on  this  question  before  I  started  for  Africa. 

On  arriving  in  Uganda,  the  method  adopted  to  determine  whether 
Filaria  persians  could  be  incriminated  in  the  production  of  Sleeping 
Sickness  was  to  examine  thousands  of  individuals'  blood  in  different 
areas  and  to  see  if  the  parasite  gave  rise  to  any  pathological  changes. 
The  special  procedure  was  :  (a)  the  examination  of  sick  and  sound  in 
areas  where  Sleeping  Sickness  was  rife ;  (b)  the  examination  of  people 
in  areas  where  Sleeping  Sickness  had  not  appeared  or  had  never  l)een 
known  ;  and  (c)  pathological  data. 

(A)  Areas  loith  Sleeping  Sickness. 

1.  Sese. — This,  a  group  of  islands  in  the  lake,  was  chosen  on  account 
of  its  convenience,  and  on  account  of  the  large  amount  of  the  disejise 
present  there.  An  examination  of  sixty-eight  such  cases  showed  that 
66  or  97  per  cent,  had  Filaria  perstans,  but  against  this,  on  the  other 
hand,  eighty-six  individuals  out  of  a  hundred,  carefully  selected  as 
free  from  Sleeping  Sickness,  also  exhibited  the  same  parasite  in  their 
blood, 

2.  Entebbe  and  Neighbourhood.  An  examination  of  fifty  well-marked 
cases  of  Sleeping  Siclaiess  showed  45  or  90  per  cent.  M-ith  Filaria 
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Persians  in  their  blood,  whereas  100  ordinary  iiidivi(hials  only  showed 
Filaria  in  fifty-two,  or  52  per  cent. 

In  both  these  instances  it  is  at  once  seen  that  there  is  a  greater  per- 
centage of  Filaria  in  the  Sleeping  Sickness  cases  than  in  the  ordinary 
apparently  healthy  individuals.  It  is  quite  conceivable,  however,  that 
persons  in  the  marasniic  condition  of  this  complaint  may  more  ea,sily 
become  infected  with  parasites  than  those  in  health,  and  it  must  further 
be  stated  that  in  this  latter  estimation  five  of  the  Sleeping  Sickness 
cases  did  not  show  Filarice  in  their  blood  on  the  first  examination, 
and  then  only  one  or  two  in  5  c.mm.  of  blood  on  further  examinations. 
Of  the  100  healthy  individuals  only  one  examination  of  5  c.mm.  of 
blood  from  each  was  possible. 

3.  Kavirondo  and  the  Kavirondo  Islands. — Dr.  Hodges  had  already 
shown,  before  the  commission  arrived  in  Uganda,  that,  though  Sleeping 
Sickness  was  very  prevalent  in  the  Kavirondo  Islands,  Filaria  perstans 
on  the  other  hand  was  very  rare.  In  Nyala  only  three  out  of  thirty- 
four  cases  of  the  disease  showed  the  parasite,  and  in  normal  individuals 
only  one  out  of  fifty.  Again,  in  Sigula  Island,  out  of  forty-five  cases 
only  three  exhibited  the  parasite,  and  keeping  up  the  contrast  only 
two  out  of  fifty-two  healthy  cases.  Still  more  striking  were  the 
figures  of  Dr.  Wiggins,  of  Kisumu,  who  found  that  not  one  out  of  150 
Wasemi  cases  of  the  disease  had  Filaria  perstans  in  their  blood,  the 
same  condition  applying  to  the  general  healthy  Kavirondo  population 
of  Kisumu,  a  place  situated  at  the  extreme  east  of  the  lake.  A 
special  visit  to  this  place  on  my  way  home  to  England  confirmed 
Dr.  Wiggins'  report  as  to  there  being  no  Filarice  there,  yet  a  census, 
which  Mr.  Hobley,  the  Sub-Commissioner,  Idndly  made  for  me,  showed 
that  there  were  seventy  cases  of  Sleeping  Sickness  within  2  miles  of 
his  house  at  Kisumu  (October,  1902).  The  disease  at  that  time  was 
spreading  amongst  the  Kavirondo  with  great  rapidity,  and  large  numbers 
had  died  of  it. 

(B)  Areas  Without  Sleeping  Sickness. 

1.  British  Guiana. — A  few  assertions,  not  supported  by  any  evidence 
whatsoever,  have  been  made  that  Sleeping  Siclaiess  has  been  seen 
in  British  Guiana  amongst  the  Buck  Indians.  It  has  been  said  that 
the  Indians  when  they  fall  sick  take  to  their  hammocks  and  lie  there 
till  they  die.  That  they  should  do  so  is  not  by  any  means  wonderful, 
as  their  hammocks  are  their  beds,  but  this  does  not  prove  in  the  least 
that  they  are  suffering  from  Sleeping  Sickness.  ^\Tiile  travelling  in 
the  forests  of  the  interior  of  British  Guiana,  I  specially  looked  out  for 
this  disease,  but  though  I  often  saw  sick  Indians  lying  in  hammocks, 
I  found  that  they  were  generally  suffering  from  malaria  and  other 
diseases  and  never  from  Sleeping  Sickness.  Mr.  Perkins,  Acting 
Commissioner  of  Gold  Mines,  who  has  journeyed  extensively  through 
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the  forests  of  the  interior,  informed  me  that  the  Indians  were  unaware 
of  such  a  disease,  and  he  personally  had  never  heard  of  it.  Again, 
though  the  Medical  Staff  in  Georgetown,  the  capital  of  British  Guiana, 
have  beeji  on  the  outlook  for  this  malady  for  the  last  six  years,  no 
case  has  even  been  seen.  The  disease,  therefore,  I  am  convinced,  does 
not  exist  in  British  Guiana.  An  examination  of  the  blood  of  these 
aboriginal  Indians,  however,  reveals  the  fact,  already  pointed  out  by 
Daniels  and  Ozzard,  that  Filaria  perstans  is  exceedingly  common,  no 
fewer  than  50  per  cent,  of  them  having  it,  some  with  it  alone,  while 
others  very  often  have  a  sharp-tailed  variety  also,  a  different  species. 
These  nematodes  seem  to  give  rise  to  no  symptoms. 

2.  Unym-o. — An  examination  of  100  individuals'  blood  from  this 
large  district  near  the  Albert  Lake,  made  by  Dr.  Moffat,  C.M.G.,  and 
myself,  gave  seventy-four  infected  with  Filaria  perstans.  As  in  British 
Guiana,  Sleeping  Sickness  has  never  been  known  there. 

3.  The  Upper  Nile  Districts. — Sleeping  Sickness  is  unknown  in  all 
the  Upper  Nile  stations.  The  percentage  of  filariasis  is  much  lower 
here,  for  example  8-4  per  cent,  in  the  Alurs  from  Wadelai,  but  still  it 
exists. 

Conclusions. 
The  results  of  these  examinations  show  : — 

1.  That  there  are  areas  where  Sleeping  Sickness  exists  and  Filaria 
perstans  is  absent. 

2.  That  there  are  areas  where  Filaria  perstans  is  very  common  and 
yet  there  is  no  Sleeping  Sickness. 

3.  That  there  are  areas  where  both  Sleeping  Sickness  and  Filaria 
perstans  are  found,  the  parasite  existing,  however,  in  the  blood  of  the 
healthy  as  well  as  in  that  of  the  sick. 

Double  infections  of  the  blunt  and  sharp-tailed  nematodes,  Filaria 
perstans  and  Filaria  demarquaii,  are  very  commonly  met  with  in  British 
Guiana,  but  single  infections  of  either  may  occiu".  Out  of  163 
aboriginal  Indians  examined  at  one  place,  there  were  thirty-eight  with 
double  infections,  fifty-six  with  Filaria  perstans  alone  and  eleven  ^^^th 
Filaria  deniarquaii  alone.  The  average  number  affected  with  Filaria 
perstans  is  from  fifty  to  sixty  per  cent.  (C)  pathological  data  which 
render  it  unlikely  that  Filaria  pierstans  is  the  cause  of  Sleeping 
Sickness. 

The  occurrence  of  Filana  perstans  in  such  large  numbers  of  healthy 
people,  both  in  areas  with  Sleeping  Sickness  and  in  those  without, 
show  that  this  worm  probably  produces  no  pathological  symptoms 
whatever.  It  has  been  contended  that  because  Filaria  nodiima  does 
not  always  cause  pathological  symptoms,  that  the  same  may  be  the 
case  with  Filaria  pierstans.  One  has  only  to  look  for  a  moment  at  the 
sites  of  selection  in  the  human  body  of  those  two  nematodes  to  see 
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that  this  does  not  follow  at  all.  The  adult  or  parental  forms  of  Filaria 
nocturna  live  in  the  lymphatics,  and  the  changes  they  give  rise  to  are 
purely  mechanical.  Anything  may  at  any  time  cause  the  death  of  the 
parasites,  or  a  collection  of  a  number  may  block  the  tube  in  which 
they  lie,  and  consequent  changes  involving  the  lymphatic  system  are 
then  apt  to  set  up.  In  the  case  of  Filaria  perstans  it  is  quite  diffe'-ent ; 
the  adults  here  are  living  in  the  connective  tissues  of  the  mesentery, 
and  all  that  could  happen  by  their  death  would  be  perhaps  a  little 
local  inflammation,  though  it  is  improbable  that  even  this  would  take 
place. 

The  only  other  hypothesis  would  be  (1)  an  accumulation  of  embryos 
in  the  fluids  of  the  brain,  which  does  not  occur,  or  (2)  the  production 
of  a  toxin  from  the  adult  or  embryo,  an  extremely  improbable  theory, 
as  none  of  the  other  FilaricB  are  known  to  give  rise  to  such  products. 
Filaria  demarquaii,  which  resembles  Filaria  perstans  very  closely  in 
every  respect,  even  to  the  site  selected  by  the  adults,  gives  rise  to 
no  pathological  symptoms,  and  it  is  difficult  to  see  by  analogy  why 
Filaria  perstans  should. 

The  final  conclusions  then  one  comes  to,  both  from  the  disti'ibution 
and  the  pathological  anatomy,  are  that  Filaria  perstans  has  nothing  to 
do  with  Sleeping  Sickness,  its  presence  in  these  cases  being  only  a 
coincidence,  as  is  the  presence  of  Anhjlostoma  duodenale,  Ascaris  Imnhri- 
coides,  TricJwcephaliis  dispar,  and  Billmrzia  Immatohia. 
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